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PREFACE

This report was prepared by the McDonnell Douglas Astronasutics Company-West
(MDAC-W) for the National Aeronautics and Space Administration (NASA) under
Contract NAST-811L, COM 261. It is required in order to provide the detailed
test objectives in support of the Extended Long Tank Delta launch of the AE-C
spacecraft. The document satisfies the requirements specified by Mission
Specification No., 203-02-0007T, Revision Letter D.

The National Aeronautics and Space Administration is the sponsor of the Delta

Program. The MeDonnell Douglas Corporation is the prime contractor for the
Extended Long Tank Delta vehicle.



ABSTRACT

This document contains the flight objectives for the Extended Long Tank Delta
AE-C spacecraft mission. Included in the document are the trajectory printout
and radar parameters. '

The General Test Plan, Data and Support Requirements, Model Specification,

Range Safety Trajectory and Aerodynamic Data, Orbital Error Analysis, and the
spacecraft documentation in conjunction with this report constitute the complete
test planning information.
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" Section 1

INTRODUCTION

The basic objective of the Delta Program is to provide a series of space research
vehicles capable of accomplishing diverse space-probe and orbital missions.

This ddcument contains the detailed test planning for launching the Atmospheric
Explorer-C (AE-C) spacecraft (manufactured by Radio Corporation of America).

The AE-C mission 1is the first in a series of three Atmospheric Explorer
spacecraft missions. The AE-C spacecraft has been designed to survey the
global response of the atmosphere to solar radiation. The purpose of the
Atmospheric Explorer Program is to make cause and effect studies and carry
out the simultaneous measurements that are needed to achieve a detailed

understanding of the physical processes that govern the lower thermosphere and
ionosphere. ' :
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Section 2

MiSSION AND VEHICLE OBJECTIVES

2.1 PRIMARY OBJECTIVE

The primary launch vehicle objective of the AE-C mission is the satisfactory
injection of the spacecraft into the specified final orbit.

2.1.1 Evaluation Criteria

The Detailed Test Objective (DTO) trajectory vas designed to satisfy the
following mission orbit requirements:

A. Apogee Altitude 4,300 xm (Integrated)
B.  Perigee Altitude | 156.6 km

C.  Inclination ©* 68.1 deg

D. Latitude at Pafigee o ié.aeg-

The DTO trajectory also satisfies the following mission requirements:
1. Spacecraft separation is to occur 2 minutes after acquisition
o ~of gignal at the Santiago, Chile, radar site (elevation angle,
E*, equals 8.8 deg).

2. The positive z-axis of the spacecraft is normal to the orbit
plane at spacecraft separation and is directed toward the sun.

The trajectory was shaped for a 1, s500-pound spacecraft to be injected into
the desired orbit at geoond stage engine cutoff (SECO)

2.1.2 Data Reqpi:ed

Spacecraft tracking data.
2.2 SECONDARY OBJECTIVES
Demonstration of satisfactory first stage and second stage performance is

required., Demonstration of satisfactory operation of checkout and launch
equipment is also required.
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Section 3.

NOMINAL FLIGHT PLAN

3.1 GENERAL

The Detailed Test Objective (DTO) ‘trajectory simulation satisfies the require-
ments established for the primaery objective of the AE-C mission.

The AE-C spacecraft will be launched from the Western Test Range (WTR) at an
initial flight azimuth of 196 degrees. The Delta vehicle Model 1900 will be
utilized to inject the spacecraft into the desired orbit.

3.2 ORBIT PARAMETERS

The DTO trajectory simulation is designed to place the AE-C spacecraft into an
84.6 x2,321.8 nautical mile (integrated) orbit* with an inclination of 68.1
degrees. The spacecraft will be injected such that the argument of perlgee
will be approximately 166 degrees; the latitude at perigee will be 13 degrees
north. The following parameters at spacecraft injection (second Stage engine
cutoff: SECO) yield the desired orbit:

Altitude (n.mi.) _ 85.49
Inertial Velocity (ft/sec) _ 28,5u47.78
Inertial Elevation Flight Patthhgle (deg) -0.2642
Inertial Azimuth Flight Path Angle (deg) 157.3694

3.3 VEHICLE CONFIGURATION

The Delta launch vehicle Model 1900 consists of an Extended Long Tank booster
with the MB-3 engine augmented by nine Castor II solid motors with low-drag

nose cones, a 65-inch diameter Transtage (€ = 26.3:1) second stage, and a
65-inch fairing. The first and second stage propulsion parameters incorporated
in this DTO trajectory were obtained from References 1 and 2, respectively. A.
tag specific impulse (Isp = 294,3) was incorporated into the second stage
propulsion simulation in order to approximate the actual second stage assigned
to the AE-C mission. The first stage performance was degraded by 36 feet per
gsecond to be consistent with the observed actual performance obtained from a
statistical combination of past flights (Reference 3). The aerodynamic character-

istics were obtained from References h and 5.

#Altitudes are based on an equatorial radius: 3,443.93 n.mi.
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3.k TRAJECTORY SHAPING PARAMETERS - |

The DTO trajectory simulation is desipned for the vehlcle to be launched from

Pad SLC-2W at the Western Test Range. The geogranhlcal location of the launch

pad and the South Vandenberg Air Force Base NASA T/M Station coordinates are

given in Tsble 3-1. Gecdetic parameters used in the trajectory calculations

are given in Tsble 3-2. The trsjectory sequences are listed in Table 3-3; this

table indicates that six of the nine Castor II solid motors are ignited at liftoff

‘while the remaining three are ignited 39 seconds efter liftoff. All nine burned-

out solid motor casings are jettisoned at 96 seconds. The spacecraft fairing is
‘ettisoned at 285 seconds, which-satisfies the maximum free molecular heating

rete constraint of 0.1 BTU/ft"-second. The vehicle control program is presented
in Table 3-4.  The weight summery and propu151on peremeters are glven in

Tevles 3-5 and 3- 6 respectlvebr , :

3-2



-~ - Table 3-1- :

AE-C SPACECRAFT MISSION
- INITIAL CONDITIONS

COORDINATES OF VEHICLE C.G. (THOR STATION 1567.2) AT LAUNCH PAD SLC-2W

Latitude (Geodetic) =~ o 34,755683 deg N
Longitude - : v 120.62137 deg W
Elevation sbove MSL o ,_ 196.40 4,

SOUTH VANDENBERG AIR FORCE BASE NASA T/M STATION COORDINATES

Latitude (Geodetic) R ' © 34.65542 deg N
Longitude - 120.55498 deg W
Elevation above MSL - o , 361 ft

LANGH AZIMUTH - 250.5 deg (true)

INITIAL FLIGHT AZIMUTH - , 196 deg (t’iue)

" LIFTOFF WEIGHT o ST . 292121.7 1bs

33



Table 3-2

GEODETIC PARAMETERS

l. Earth
Rotating oblate spheriod with
T a)’ Lquctorid.radius a 20.925 122 f%.
b) Polar radius = 20,855,561 ft.

2. Gravity (attractive potential of the earth):

Wire. ') = Eﬁ 1- *‘%"‘ (3 8in® o' -1)
rc‘ 3r ..

1 J re3 _— _

s —1—3—— ( 5ein” p' -3 8inp’')
T |
¢

. J, T, 1 o

L ke Lo .
+‘35 : ;Tx (35 sin p 1-_30_sin p' +3)

: 3 . _
wvhere:

r = jnstantaneous distance from the center of the earth
‘to the vehicle, (fs) -

p' = instantaneous vehicle gebéenﬁric latitude, (deg)
r = equatorial radius of the earth, (ft)

J = 1.62k1 x 10~3 (second zonal harmonic)

J, = 2.30 x 10°° (third zonal harmenic)

I, " ( 96 x 106 (fourth zonal harmonic)

'GM = 1.4076532 x 1016 £t /sec (product of the grawitational
constant and the mass of the earth)

3. Atmosphere
U.S. Standard Atmosphere of 1962

L. Constants

a) one nautical mile = 0070 115>'ft.
L) voight to masa ratio = 32,17k05 rt/eec
’ .3-4



TIME (SEC)

0.
2.
10.
10.
16.
16.
16.
.500
37.
37.
38.
39,
50.
50.
60.
60.
5.
75.
7.
85.
85.
96.
100.
100.
100.
120.

20

000
000
000

000

000
000
000

000
000
61l
000
000
000
000
000
000
000
81k
000
000
000
000
000
000
000

Table 3-3

AE-C SPACECRAFT MISSION
TRAJECTORY SEQUENCES

EVENT

Stage 1 Liftoff

Begin Stage I Roll Program

Begin Stage I Pitch Program
Begin Stage I Yaw Program

End First Pitch Rate - Stage I
End First Roll Rate - Stage I
End First Yaw Rate - Stage I
Begin Second Pitch Rate - Stage I

'End Second Pitch Rate - Stage I

Begin Third Pitch Rate - Stage I
Solid Motor Burnout (six)
Ignition Solid Motors (three)
End Third Pitch Rate - Stage I

' Begin Fourth Pitch Rate - Stage I

3-5

End Fourth Pitch Rate - Stege I
Begin Fifth Pitch Rate - Stage I
End Fifth Pitch Rate - Stage I
Begin Sixth Pitch Rate - Stage I
Solid Motors Burnout (three)

End Sixth Pitch Rate - Stage I
Begin Seventh Pitch Rate - Stage I
Jettison Solid Motor Casings (nine)
End-Seventh Pitch Rate - Stage 1
Begin Second Roll Rate - Stage I
Begin Second Yaw Rate - Stage I
End Stage I Roll Program



" Table 3-3 (Concluded)

AE-C SPACECRAFT MISSION
" TRAJECTORY SEQUENCES

120.000 .~ End Stage I Yaw Program
120.000 : _ _ ' Begi‘n Eighth Pitch Rate - Stage I
269.559 . ' End Stage I Pitch Program |
269.559 ‘ : - MECO
275.559 | Qerﬁier Engihe Cutoff
277.559 - Stage I-II Separation
281.559 | Stage II Ignition Signal
281;859 A - Stage II 88 Percent Chamber Pressure
283.559 o Begin Stage II Pitch Program
285.000 | . Jettison Fairing
611.087 | Second Ehgine'Cutoff Command
611,432 | End Stage II Pitch Program
611.432 Second Engine Cutoff
630.000 _ Perigee of Final Orbit (Latitude = 13.0°N)
660.000 Begin Coast Phase Yaw Program
760.000 " End Coast Phase Yaw Program
1375.652 Acqu¢sit10n of Signal - Santiago
jaby ' | (E* = 8.8 Degrges)
1459.000 Begin spin-up’maneuver
1495.652° _ © Jettison Stage 11, Activate Retro System
_2062.268 ' o © Loss of bignal ~ Santiago
(E* = Dc-_*grees)
2636.095 B - Acquisition of Signal - Johannesburg
(E* = S»Degrees) :
é908.93l‘ , Acqu_s*tlon of Signal - Tananarive
| (I* = 5 Degrees)
L60?2 ., 3uL ' : Apogee of Final Orbit

(Integrated Apogee = 2321.8 W.M!)

- 36
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Table 3-5

AE-C WEIGHT SUMMARY * -

38

ITEM  WEIGHT (LB)
1. Second Stage Useful Load : - 1548.0
AE-C Spacecraft 1500 1b '
Attach Fitting 48 1b
2. Dry Second Stage 1754.0
"3. Trapped Pfopellants 15.3
k., Helium 20.3.
5. Nitrogen 9.7
6. Propellant Reserve 226.0
7. Spacecraft Separation 3573.3
8. Nitrogen used during coast and first burn 9.0
9. Ablative Expendables ’ 7.1
10. Second Stage Engine Cutoff 3589.4
11. Stop Transient and TCA Boiloff 9.3
12. Propellant Consumed ' 10064, 9
13. Fairing 568.0
14, Start Trensient 3.1
15. Second Stage Ignition 142347
16. 'First to Second Stage Adapfer v258,0
17. _Dry'Booster_ ' 9281.0
18. Trapped Propellants and Gases 997.0
19. Residual Propellants ki1o.2
20. Residual Vernier Propellants Sh.b
21. Vernier Engine Cutoff 25é3h,9
22. Vernier Propellants Consumed k4.0
23, Main Engine Stop Losses - - 66,0
24, Main Engine Cutoff 25344.9
25; Liquid>Propellants Consumed 177872.8
~ 26. Liquid Propellants and Gases Vented 196.0
27.. Solid Motor Cases -(Six) '

9545.8




@

(3

Table 3-5 (Concluded)
AE-C WEIGHT SUMMARY

ITEM S  WEIGHT (LB)
28. Solid Motor Cases (Three) ' 4772.9
29. Solid Motor Propellant and Inerts h957?.2
Consumed (Six) : ‘ :
30. Solid Motor Propellant and Inerts 24786.1
Consumed (Three) R ’
31, Solid Motor Start Losses (Three) : 57.0
32. Solid Motor Nozzle Plugs (Three) o 2k.0
33. Liftoff - 292171.7

39
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Section U

~ TRAJECTORY INFORMATION

Vehicle and trajectory parameters used in the preparation of the AE~C mission
DTO trajectory are described in this section. Also discussed are the instan-
taneous impact points, flight azimuth selection, coast phase maneuvers, second
stage propellant requirements, and radar parameters. A trsjectory printout
key and definition of symbols are included with the trajectory printout in the
appendix.

L.1 NOMINAIL TRAJECTORY PARAMETERS

Trajectory conditions at orbit injection (SECO) and the corresponding orbital
parameters are listed in Table L-1, Table L4-2 presents such additional para-
meters as velocity, altitude, flight path angles, etc., at significant time
points from liftoff to injection. Pertinent mission trade factors are
presented in Table 4-3,. Axial force coefficients and altitude, veloc1ty,

and axial acceleration histories are presented in Figures 4-1 through L-4
respectively. The boost phase env1ronmental parameters are presented in
Figures 4-5 and 4-6.

L,2 INSTANTANEOUS IMPACT POINT TRACE

The nominal first and second stage vacuum instantaneous impact points (IIP)
for a premature engine cutoff are printed in the glide phase portion of the
trajectory. For convenience, the vacuum impact points up to the time at which
the second stage achieves orbit are tabulated in Table -4, Figure L-T7
displays the nominal IIP trace.

4.3 FLIGHT AZIMUTH SELECTION_

Based on past flight experience, a flight azimuth of 196 degrees was chosen.
This azimuth provides an acceptable trajectory from a range safety standpoint
and satisfies the mission requirements with an adequate performance margin.

A large first stage yaw maneuver is necessary to attain the desired orbit
inclination; however, the vehicle IIP trace does not cross the South American
land mass (see Figure L4-T).

L.4 COAST PHASE MANEUVERS

After injection (SECO) into the desired orbit, the launch vehicle performs &
yaw maneuver to orient the spacecraft pitch axis normal to the orbit plane with
the +Z-axis of the spacecraft toward the sun. The +Z-axis is aligned with the
centerline of the vehicle pointing aft; therefore, the second stage is to be
yawed away from the sun. Based on the current launch window of approximately
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0553 to 0653 Greenwich MeanTime (GMT), a yaw left maneuver is required. Prior

to spacecraft separation, the second stage is spun up to approximately 10 rpm.

A cursory investigation indicates that approximately 20 seconds should be allowed
for this maneuver. The nominal spacecraft separation will occur 120 seconds
after the acquisition of signal of the Santiago, Chile, tracking station
(1,495.652 seconds after liftoff). -

4,5 SECOND STAGE PROPELLANT REQUIRMENTS

The nominal second stage propellant consumption (PC) is 97.80 percent at SECO.
The mean propellant utilization to depletion is estesblished at 99.722 percent.
This establishes & commend shutdown probability in excess of 99 percent based
on an assumed sigma propellant utilization requirement of 0.55 percent
(Reference 6). The corresponding velocity reserve of the second stage is 532
feet per second. ’ ,

4,6 RADAR PARAMETERS
Table L-5 presents the geographic locations of the following radar stations:

South Vandenberg Air Force Base NASA T/M
. Vandenberg Air Force Base T/M .
Santiago, Chile

. Tananarive, Madagascer

<> I o BN @ T v < B 4

Johannesburg, South Africs

Tables 4-6 through L-10 present the radar parameters (i.e., slant range, radar
azimuth, radar elevation, and radar look angles) for each of theseé stations,
respectively. The South Vandenberg Air Force Base NASA T/M radar data are also
presented in the trajectory printout (in the appendix).

4.2
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Teble L-3
MISSION TRADE FACTORS

1900 MODEL VEHICLE

3V
I. _IOTAL . 5 35 fps/lbs
M
. aprc, = 8.530 x 1072 %pcC
Wop, o bs
CIII. 9R, = .938 n.mi.
VoraL fps
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STATION
FASA T/M.
VAFB T/M
SANTIAGO

TANANARIVE

JOHANNESBURG

Table -5

AE~C TRACKING STATIONS

GEODETIC LATITUDE
(DEG) -

3h.65542
34.565656
-33.15076
~19.027597

| .25.86782

4.9

'LONGITUDE

(DEG)
120.55498
120.50018

70.66576
~47.301208
-27.70676

HEIGHT

361
2950
2ko2
LL65

5135



i ' ' ‘Table 4-6
T AEeC SPACECKAFT M]SSION | |
- - : RADAR: PARAMETERS ' i

SOUTH VANDENBERG AR FORCE BASE NASA T/M

- - | | - TAU TAY TAU
-------- e = | - L B e S e [T1-N S TYT: BT YTT B ——
SEC N oM FT/SEC DEG PEG DEG 'DEG PEG
o . | «
0.0 6,843 . @, 331,338 0,383 90,00 0,00 0,00
- 2.0 6,843 ey 331,338 ®,263 99,15 198,20 104
- 5.9 -mw_«4s,4s44;—v—~—-;-«.4+-4;sarrau;§L-—-;erqasst-—-su;14}a———aih4‘ L
10-0 6,843 1.3 331,337 1438 89,43 161,94 .03
- 12;0 6,844 *1.3 331,309 1,688 92,04 139.29 44298
——— _._..—.-m«,-\_._.l. ..ew,m__.w_“__—_.a ¢ " : 4
20-0 64840 «7,6 331,140 3,858 90,86 134,78 4,89 |
~ 20.5 6,839 =7.,2 331,143 4,134 90,‘8 134,78 4,89 |
- 2‘5"’9-“ ”””” quw%*%% —6—9—5-0-—-———————— - ‘
30-0 6,857 48,6 330,118 11,742 86,20 139,81 8,35 :
~ 35-0 6a930 ~ 135 § 329,082 17,604 81,99 134,67 30'37
378 64582 28, )+258 28,98 4.34 87 2B
: | 37.0 6,982 184 2 328 5354 20,269 79,97
~ 38.6 7,036 218,50 328,037 22,495 78,30 43
s -u..mww.,as*om»*—lfsso-em_szl,m_ 23 01 334,43 4
39.2 7,057 228,2 327,849 23,290 77,74 134,42 12, saf
- 40.0 7,088 244.2 327,386 24,369 76,90 134.35 12,75
- 45— -T4334——344-5 : _ 15,85
50-0 7,658 454,2 323,299 37,364 67,18 133,18 18,86
- 55.0 8,083  583.1 320,169 43,530 62,46 132,39 22,84
B Y B - 51625~m~»158+5~ uoi_~__i+433~“451+a ”uwd“.w.gy,ag
65.0 94306 924+5 310,449 94,929 53,8; 130,08 34,79
~ 70-0 10,148  1128.5 302, 998 59 315 49,98 128,49 42 )70
‘ 76.2 11,439  1409,3 290,562 64,567 45,64 120,30 57,97
- 77.8 11,823  1464.3 286,727 63,503 44,48 125,79 62,22

*wmewnwumwggMgmwwwxz*ssa ...... 1500,8 281,391 66,543 43,09 124,99 68,13
‘ 85.0 13,644 1614,1 268,958 67,809 40,43 123,18 82,08
- 90-0 15,043  1714.0 257,143 67,903 38,46 121,26 95,47
“mmnmuwwwiommwékﬁWAno4@%&H%~3Nh431—mélﬂﬁé—~$§HwF4H#T&Lﬂ4&lﬂq*—“"”
96.0 16,765  1833.7 244,943 66,838 = 36,69 118,95 109,66
= 100-0 18,004 1931.8 238,211 65,630 35,79 11?.44 117,70
,m_mm.m«_%gsﬁg_wmm431545__«2955*zm_a&kﬁuﬂL——A3115$—+«3br3 3L a0
i 110-0 21,392 2186.,0 225,524 63,670 37,85 129,43 102,93
- 115.9 23.243 23117 220,726 59.528 40,27 129 43 94,44
S 4200 &5 1952432+ 7F —246+4E : Oy SOTCY
125.0 27,247 25%6.9 212,843 5?.413~ 42,37 134,82 88,20

- 130.0 29,407 2694.4 209,477 53,481 41,19 136,87 89,94
o 3380344686 2886402067400 54,684 40,02 ' 24
. 140.0 344695  3011.9 203,572 49,804 38,864 140 43 92,91,
- 145.0 36,646  3192,1 200,957 45.044 37,74 ;41 99 94,15
- | | a0
q; ‘
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Table 4-6 (Continued)

AE=C. SPACECRAFT MISSION
RADAR PARAMETERS

SOUTH VANDENBERG AJR FQRGCE BASE NASA T/M

: TAU TAU
e 1 L S - o | s e S oSBT —JUB—R—SYB—P———
SEC N M] FT/8EC DEG DEG DEG DEG
150-0 39,352 3386.7 198,532 46,3314 36,57 143,42 98,37
15%.0 424224  3596.3 196,274 44,663 35, 46 144473 96,45
360~g—-—- —3824+2- 6F -—% e
165.0 48,517  4961.8 192,198 41,467 33.20 146,94 98,42
170-0 51,964 4318.6 190. 53 39,036 32,25 147,88 . 99,33
£ g —B5 bt , SET44I——F4v2 £00 2R
180-0 594527 4392.5 186 992 37 007 30,26 149,40 108,40
185.0 63,670 519¢.8 x65_4b9 35.610 29,31 149,78 101,97
e 3G -G By G755 LG+ 5484033 28433 48 : —
195.0 72,757 5865.4 182,64% 32,950 27,50 150,76 103,7¢
200.0 77,734 6234,1 181,358 31,685 26,66 150,97 104,70
2B~ 8614 )y RVERTLT WPYT 10T B—
240.0 88,645 704).7 178,973 29,280 25.06 150,98 106,72
215.0 94,618  7484.,0 177, e71 28,139 24 32 150,79 107,82
............. ~230«9~~n13913é4—"~1¢49~2 2 —
225.0 107,709  B8448.,7 178, aae 25,972 22 95 150,00 110,23
239-0 114,879 8983.,2 174,875 24,943 22,32 149,40 111,55
e 2B G £ 3 5O 4 0B B It E3y - 1473448664 -
240.-0 1304618 104747 173,095 22,984 21,18 147,79 114,44
2485.90 139,258 10834.5 172.461 22,0520 20,66 146,79 116,02
e DB A AB 4641552421 T4 1Ak 241485 Mépalrw———
258.0 198,287 12333.1 170,691 20,266 19,75 144,40 149,49
260.0 168,783 13183.,1 169,948 19,410 19,36 143,02 121,28
264G A TPy I 43S I I— 169137 Bv7-4 2Py B
265.0 180,016 14129.9 169,231 18,576 19,00 341,53 123,19
269.0 189,584 14954.9 168,674 17 922 18,74 140.27 124,77
~~ww»~mw~269w6_~-&%GT961~—%591§+%-&651§91-—4¥1838-—&&g —12 ——
269.9 191,794 15100.3 168,551 47,778 1B,64 140,15 124,99
269.9 194,799 15100.4 168,551 17,778 18,64 140,17 134,95
37 e A Sy 6B 4B Gtk 6By 5T —48v6 vi8
275.0 204,505 15131.1 167,502 16,988 17,66 141,08 124,25
275.6 205,897 15134.0 167,836 16,906 17,56 141,19 124,16
e 2¥1T6--2%91819~m$5§38v9—w%63-699———4416%5~——%112%~—¥4%1§%L~'__ S
280.0 216,962 15143.6 167,340 16,272 16,81 142,07 123,45
281.6 226,848 15145.9 167,187 186,059 16,56 142,39 123,18
2848234y EI—4BL46vi—1tb7 6 , 4By ad—1t v ih———
281.9 221,596 15147.3 167,157 18,048 46,51 148,45 123,13
282.6 223,341 15161.8 167,088 15,924 16,40 142,60 123,03
e - 3§ B - 2351838—~%§%8274-—&661994~—~&5149&——~iéT25——%43+é% 123+8%
285.0 229,443 15211.9 166,855 15,603 16,10 142,80 122,90
200.0 242,004 15316.9 166,414 14.971 15,63 142,72 123,16
411
v Y.
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Table 4-6 (Continued)

AE ¢ SPACECRAFT MISSION
RADAR PARAMETERS.

W
SOUTH VANDENBERG AJR FQRCE BASE: NASA T/M
-~ TAU TAU TAU
e g MG D PG T A 1 ——SUB-R—SYBP———
SEC N Ml FY/SEC DEG DEG DEG DEG DEG !
y 201.6 245,938 15349.,3 (66,285 14,780 15,50 142,69 123,25
-~ 300.0 267,382 15522.,9 165,653 13,600 14 B4 142,47 123,74
3046 224,369 15554,8 165,547 14 ——4;421 w—-»—~—~
310-0 293,098 15727, 1 165,021 12,729 :,4 20 142.09 124.38
- 320.0 319,150 15932.6 154 485 ;a, 737 13,68 141,61 125,10
-~-—~-—-~—-~s~wv<>---—~u-5-.-s43--1 494 YN .__3_37& TR . o
340.¢ 372,283 16355,0 163 ezb 9 9:5: 12,91 14@.39 126,73 :
- 350.0 399,380 16574,6 163..:7?: ?.094 12,62 139,62 127,60 ;
3609 168044 162,663  B,294 42 39 128,54
370.0 454,686 17035, 1 162,684 7,524 12,21 137,95 129,52 '
~ 380.0 482 921 17277.5 162,433 8,781 12,06 157 29 130,53
SRR 1Y, WY R 4
400.0 540,624 17789,8 161,599 5,388 11,87 135,13 132,64
- 410.¢ 5703124 18060.8 181,802 44675 11,82 134,14 133, 78
B0 B 600,079 15342 s 4,007 11,79 13 83 @
N~ 430.0 630,507 18636.3 161,457 3.354 11,79 132,07 135,93 g
- 440.0 661,428 18942.1 161.302 24743 ,11.80 $34,05 137, 04 |
e B o - 6925 8HI 30 26548 2v084—pty 8 138,35
460.0 734,835 19593.6 161, 018 11466 11,89 128,93 139,25
_ 479.¢ 757,366 19944.2 150,887 .857 11,95 12?,59 140,35
e 4B T 1 20304.7 160, M&—AML —426,83 141,43
490.0 524,210 206%8,2 166,644 =, 333 12,13 125,82 142,54
_ 500.0 856,578 21083.6 160 830 °,916 12,24 124,81 143,57
~—----«~~-~~~-5w~(}--m~~-~&%-.~.»éwm%m;-' 3 _ 34~ 4,5,;,_..,..,_,,_;
820.0 929,363 21939.8 160.,15 "2,064 12 so 122,82 145,63 =
- 5216 935,001 2201i5.2 165,398 e2,149 42,52 123,67 149,79 :
e . B30 P 285,B4B 2240045 1602 z.uﬁ_wxfaswueﬁa_mh !
540.0 1003;109 2288B4.6 160,132 ©3,480 12,80 120,90 147,63 :
- 550.0 1041,188 23393.0 160,015 «3,731 12,96 119,97 148,57 ;
SR VY MR B Lk o . LA S %845,-»-»--“ |
561.5 1984,064 23979.5 159,911 ..4 331 43,15 118,97 149,60
- 562-0 1088,015 24034.3 159.901 w4 ,3B9 13,17 118, 88 149,70 ;
SRR . V5. S, W xs9haw._2-498~9*2~4591 24,439 43,49 149,29
564.0 1095,944 243144.4 159, eaz »4,494 13,21 11B,71 149,88 |
- 8565.0 1099,923 24199.7 {59, 873 »4,548 13,23 118,62 149,97 |
ww--~566~a~~-~-1~1%ﬁa.~e- 2425544595644+ 4 -84 53— 150+-56——m |
567.0 1107,907 24311.2 159,855 w4,656 13,26 116,44 150,15 |
. 368.¢ 1111.912 24367.3 159,845 ®4,710 13,28 1,;,8.35 150.24
e B69.9—1115,927 24423.6 159, 4426 —380+34— .|
570.0 4119,952 24480.1 159,827 ®4,817 13,32 148, 17 150,43 ‘-‘
— 571.0 1123.985 24536.9 159,818  =4,874 13,34 ue 150,52 =
. 4-12
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Teble 4-6 (Continued)

AE=C SPACECRAFY M]SSIQN

RADAR PARAMETERS:

:M

\— -
'SOUTH VANDENBERG AR FORCE: BABE NASA T/M
o
- TAU TAU TAV
T AR BP0 T e Ao —4 4;~%%F%-4w&4--—-
: SEC N M FT/SEC DEG -PEG DEG DEQ DEG
372-0 1328,028 24593.9 159,808 =4,925 43,36 118,00 150.6% -
~ 573.0 1132,080 24654.1 159,799 g ,979 13,37 117 21 150,69
e B4 1 E B4 42— 24708 61591790 =D 03243, 350, 76—
§75.0 1140,213 24766.3 159,781 '5.086 13:41 117, 74 150,87
- 576.0 1144, 294 24824,3 159,772 -9 140 13.43 117,65 150,96
wwwww 829 —1-+48- 385245826 3263 I3 45— ,
578.0 1192, 485 24941,0 159 753 -5 247 13,47 117;48 191,14
- 579.0 1156.:94 '24999,8 {59,744 =5,300 13,49 117,39 151,23
~~~~~~~ 58003118 —25458+7 r§~—%%¥ﬁﬁr _
581.0 1164,842 25113,0 159, 1726 -5 407 13,53 117,22 151,40
“ 582.0 1168, 981 25177.5 59 717 5, 460 13, 55 11? 14 151,49
- ~-~u~~«—5aaveu~x$1;> 8708 , | ;e~~u¢5%158_._w"_
o 584.0 1177, 268 25297 2 159 6§99 5, 566 13 59 116,97 151,67
o 585.0 11081,457 25357.4 159,690 5,620 13,61 116,88 151,75
<mw~--_~4uw§ve—~x%857é35~—35445L ~—%H¥ﬁ¥}- 45 —
\./ 587.0 1189,823 25478.6 159,672 =5,726 13,65 116,74 151,92
- 588.0 1194.021 25539.6 159 663 =5,779 13,67 116, 63 152,03
----------- —888--9-—1%$ 1316 e
500.0 1202,448 25662.3 159,645 =5,885 13,74 416,46 152,18
- 591.0 1206,677 25724,0 159, 1636 ‘ -5 938 13 73 146, 38 152,27
S 532—-{#483,91—9-}5—-»257
593.0 1215,164 25843,2 159,649 6,043 13,77 116, 21 152,44
- 594.0 1219 424 25910.7 159,630 =6,096 13,79 116,13 152,32
e - L e +59 6 g B84 1.5
596.0 1227,973 26036,5 159,592 «6,201 13,83 115,96 152,69
- 597 .0 1?32.263 26099.8 159,583 «=6,254 13,85 115,88 152,77
e - - B9B (- 1267564 ROLOE4-—159 574 =8 30T 43, 8?-%%5TBO—~&52784--~w
599.¢C 1240,875 26227.3 159,565 =§,35%9 413,89 115,72 152,94
- 600-0 1245,197 26294.4 159,557 *8,412 13,91 115,83 153,03
i el Q5 2 APy 5 RS ——B6 I 5B 8- 159 6 94— 44885153 r1t———
602.0 1293,872 26420.,5 159,539 *6,547 13,96 115,47 153,49
- 603.-0 1758,226 26485,5 159,330 »6,569 13,98 115,39 153,27
— ~604r8-—12&3~§90-%6§5e+9~—&09-5£4~w~£67é%{—-%41%6— 353,36
603.0 1266,965 26616,5 159,513 26,674 14,02 119,23 153,44
- 606.0 1271,351 26692.4 ;59.304 8,726 14,04 115.35 153,92
e 0P G —1RIBy T4 —2674F ‘ay 4~
608.0 1280,156 26815.,2 159,486 =8,830 14,08 114,99 153,68
- 609.0 1284,575 26882.1 159,478 6,882 14,11 114,91 153,76
L 830 12894304 269493 6 ~44-¢13 -%&4163-é53T&4— ———
. 611-1 1293,832 27022.8 159,460 =6,991 14,15 114,75 153,99
N4 611-4 1295,367 27046.2 159,457  ®7,009 44,16 114,72 153,96
— 4-13




Table Lk-6 (Continued)

AE=( SPACECRAFT MISSION
RADAR PARAMETERS

SOUTH VANDENBERG AIR FORGE BASE NA$A T/M

TAU

—

: TAU TAU ;
s e P B e DD O T8 At ~§—#——“~$HB~4~——598—%-~6UB—P—w—- ~~~~~~~ |
SEC MM FT/SEC DEG DEG DEG D&G DEG :
|
611-4 1295,367 27046.,2 159,457 ®7,009 14,16 114,72 453,96 g
6200 1333,501 R7040.2 159,384 7,449 13,72 115,22 153,43 ;
....................... 6305 1377,986 ,;6n~__811ssa“~—%3fai~—%&574 152,78
650.0 1466,928 27003.,6 159,169 =8,946 12,26 117,23 151,33 i
. 660.0 1511,357 269B6.4 159,100 =9, 1382 11,8¢ 116.c1 150,53 g
e BT - —R69-66~ “m—nsvﬁssmﬂ”¥1749"”%44ﬁ43“w423w95—-—““ﬂ
690.0 1644,446 26921.4 158,929 =20,727 33,01 163,29 103,04 %
: 710.0 1732,974 26867.7 158, 852 11,585 49,92 169, 35 95,68
R4 182413¢2 —R6846+2- : n&%TA%B.“MélTig_. 4428
750.0 199,435 26737.3 158,665 ~13,228 84,60 173,33 89,18
760.0 1953,409 26700.3 158,629 n1§ 625 93,33 173,96 88,17
— 22.0--8 Laszfsa¢~nzbééa~5n—45375 ,@s_«ﬁasw54~~444137 8,14
790.0 2084,945 26579.,0 158,528 -19.792 93,23 175,17 88,10
800.0 2128,653 26535.3 158,497 315,173 = 93,25 475,57 88,08
e 0.0 &w~23&&f295-3L9&5+8——%5314Aﬂ——sl5+3&5-~92+9é—~%19135—~ 87,83
~ 1000 0 298B4,276 25363.3 158,050 =22,232 92,81 182,91 87,56 ;
. 1100.0 3395,621 24606.0 157,878 «25,491 92,72 186,31 87,27 5
~-~-~---~---»—»»-~-5—2—9«9<-9~-31~9~\'-5-rl€$1—~-2~}769~"-7—~—-1-5711 : ~9~21-66'~—3-59-r5§-m———<86-,-95-~—»-—§
1300.0 4177,368 22850.6 157,528 «31,651% 92,64 192,75 86,64 ;
. 1375.7 4437,448 22431,1 157,379 33,875 92,63 195,08 86,34
- -wm-m&433m0w«45%51639~~21395+3-451132§——n34+5&&_w_92r64 86,25
1410.) 4581,585 21798.0 157,397 «34,868 92,64 ;96.12 86,21
: 1420.0 4417,379 21709.4 157,265 35,155 92,64 196,43 86,17 |
-u~aw»—~&4&64%~465$TEH¥*€&69Ev5wﬁﬁﬂwéé3 ~m-$2T6$w4#év%&—w3&ﬁuhmﬂmwu
1440.0 4648,486 21504.5 157,240 =35,726 92,64 197,02 86,10 ‘
1450.0 4723,797 21406.2 157,218 "56a011 92.64 197,323 86:0@
L 4ABS.g - 4743,392. 21356 L-.;_sz.ragomaag*mm_ozfa , ——B6,.04
1460.0 4758,946 21307.7 157,192 =38,294 92,64 197, 62 86,02 |
1465.0 4776,460 2125B.4 157,183 =30,436 92,64 197,77 as.oo ’
mwm-"HN%WMWW%%&W%&W'~&Wﬁ%kaﬂ%&uw4mm4 g&ﬁaummammmwﬁ
1475.0 48B11,365 2115¢ 157,160 =35,718 92,64 198,07 85,96 j
1480.0 4828,757 21110, 1 157,148 =38,859 92,65 198,24 85,94 ;
e e -4 485 g‘~a&¢6749&-2xebefé——&511lgh»—n35f$$9_—~93r65~mﬁﬁﬁvéb—-&5f$a—n~*—~'
149G.-0 4RE3,418 210111 157,129 «387,130 92,68 198,53, 85,00 i
1495.5 4680,688 20961.5 137, 112 37,280 92,65 198,66 85,88 '
im~~—-~t49§~7*“435ﬁT9%7*—iﬁ9§§Tt“*%§lTi S/ P65 8 ‘3573? |
1500.0 9597,947 2¢914.9 157,100 «37,419 92,65 198,80 85,66 |
| 1505.¢ 4“15.105 20862.3 157,087 =37,559 92,65 198,95 85,84 !
b4 B30 g 42324252 2B LR 6 ——4«57-. & z&dw‘.«sssw B2v65——1 :;9314;;9« ~6M3— e
1515.45 40649,358 2y762.,9 157,063 =37,838 92,65 199,24 85,80 .
1526.0 4966,423 20713.2 157.050 -37,977 92.65 199,39 85,77
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Table L-6 (Concluded)

S
°

AE=C SPACECRAFT MISSION

RADAR PARAMETERS

SOUTH VANDENBERG AlF FQRCE BASE: NASA T/M

<t

TAU TAY TAU
R 111 e —B———P-DOT—» A E—o——S5UB8-F—SUB-R—SFYB P ———
SEC N M] FT/5EC DEG PEQ DEG -DEG DEG
1525.0 4983,447 20663.5 157,037 =38,116 92,66 199,54 85,75
1530.0 5000,431 20613.7 157,025 =38,2%4 92,66 199,68 as 7
S—y%1 {»-_-me 20563.9 157,642 4 66-—499 88— ——m
1540.0 5034,275 20514, 1 156,599 38,531 92,66 199,97 as 69
1545.0 5051135 20464.2 156.9a¢ =38,669 92,66 200,12 85, 67
SRS 45565 : - K ~w—9erogm -
_ 1650.0 5395,712 19418.2 156,690 =431,520 92,70 203,12 85,20
1750.0 5707,038 18419.9 156,362 -41.152 92.74 205,90 84,72
e 18866 69»8T354~«$14;4+e- 79— 84,19
1950-0 628,986 16465.9 155,543 -=49,192 92,85 211,24 83,63
2050.0 6544,158 15519.0 155,039 =53,604 92,92 233,81 §2,96
20623657 _ 32y 92244 ie — 82 88—
2150-0 6791,938 14595.9 154,446 «53,949 92,99 216,32 82,23
2250-0 7024,732 13698.0 153,767 =56,229 93,06 218,76 81,45
@ 23800 7242,963. 58,447 14— 234,46 80,58
- 2450.0 7447,059 11989.3 152,065 =6),604 93,23 223,50 79,5%
2550.0 7637,443 11159,8 151,001 =~62,702 93 32 225,79 78.37
more e R 6B g T 104 4
2650.0 7814,527 10363.9 149,757 64,742 93 41 228,63 77,04
27500 7o7a 708 9591.5 148,295 «66,724 93, sa 230,24 75,50
22 S - : 4468 8 -
2908.9 82314,912 8409,2 145, 395 69,753 93, 66 233,66 72,50
2950.0 8209,846 B8112.2 144,503 70,510 93.7@ 234,83 71,99
3150.¢ B533,605 6711.C 139, cc7 74,033 93,91 238,88 86,01
3290.0 B863B8,478 6036.3 135,304 =75,679 94.02 240 72 Qagza
S —3380--0-—-87 a,aTm~— —.53144._;39,#91_:111?%&_ 94, -
: 3450.0 B8795,533 4733.2 124,957 =78,632 94.25 264,71 51 93
3550.0 B8B8B,176 4098.6 117,738 «79,883 94,37 346“65 44,70
-m«~»W4H%Hhﬂw—693efsea-u34¥? _ 4149"—£4§j :
- 3750.0 6°82,695 2866,6 97,936 =83,666 94,62 250,55 24,98
3850-0 9ue4, 911 - 2264.9 85,620 =82,002 94,75 252,46 12,67
e e d an e L 6T b —— 2,665 54,89 284,36 359,88
4050.0 9079,963  1084.8 60,594 =81,683 95,02 256,25 347,77
. 4150-0 90930032 504.2 49,972 =80,970 95,17 258.13 %3?.23f
S 4250 09596, _ §< 34—260r00-
4350.0 909G,706 ©642,8 34,090 «78,861 95,47 264,87 321 56
4450. 0 9u7b 446 =1213.2 28,400 -77.568 9%,63. 203.74 315,99
T — ~*~4556w+}~—95 , : -0 —%1 f— 33483
4602.3 9034 267 #2073.0 21,729 =78,44%, 95,88 266,57 309,55
4-15




Teble 4-7

[T RPRE S LT

AE=C SPACECRAFT M]SSION
RADAR PARAMETERS

~ S - _— - !
VA/IDENBERG AR FPORGE: BASE T/M ;
. _ TAU TAU TAU
e L A—s o SYB- T SUB R —SYB P —
SEC N M] FY/8EC DEG DEG DEG DEG DEG |
0-0 32,873 =0 332,242 ®2,124 90,00 0,00 0,00 .
- 2.0 32,873 5 332,242 " ®2,144 91,90 197,33 103 f
s e e - —8304 A3 483, T4 — B |
100 12,871 «3,3 332,241 =4,74% 91,51 161,67 03 i
. 1%.90 12,865 12¢7 332,227 =4,076 94,84 138,40 4,18 5
1év6m~ww&£q4HﬁL—~_ . & 04345 : S—
: 26.0 12,846 33,5 332,138 0075 94,61 134,12 4,88 ;
g 80-5 12,843 35,1 332,124 0222 94,46 134,13 4,82 ;
SN Aummzawe—~w~121a;3»m_m341+6—~354 $ 3—"%34135—~n~6+33—w_——"j
30-.0 12,770 =52.3 331,608 4,277 93,7& 134,43 B,19 :
. 35.0 2,731 «38.2 331,079 7,488 92,22 134, 55 9,94 %
S t 20 S ¢ 22— . —a0.6B
370 12,721 «25.3 330,89¢ 8,936 9;.41 xsé.ﬁﬁ 10,68 o
. 38.6 12,716 «i4.5 330,953 104188 90,74 134,40 11,32 l
3905 32,735 8,3 330,492 ! 56 134760 11,48 g
~ 39.2 12,718 “6.6 330,460 10,640 90,49 134,60 11,96 |
- 22 0 ig 715 mvi 330,329 13,257 93;39 134r60 11,88 §
50.0 12, 764 88+1 328,259 19,206 85,70 134449 46,17 |
. 85.¢0 xz,aeo 148.5 326,809 23,450 83,08 136,34 18,53 |
SRS ¥, DN SO 5 P75 |- - L F - T 88 80,12 134,42 21,48
65.¢ 13,269 343,14 322,559 82,742 77,23 133,74 24,70 |
’ 70.0 13,608 488.2 319,430 37,789 73,95 133,45 28,82 i
- 75— by § B2 - +34—432y e
76.2 14,218 717.9 314,216 44,089, 69.36 182,26 35,08
77.8 14,418 774,0 312,556 43,747 68,03 132,04. 3& 92
o - B Ay 708 83849 414”__4%;9_«;,341&
85.0 15,458 983.8 303,975 52,099 62,55 130,7D 46,40
90.0 16,326 1125.,2. 296,736 55.636 59,25 129,68 54y 44
et BB G Ty B 3265+ 28B4 B 642742880
96.0 17,520 1293.1 286,734 58,772 55,74 428,29 65,53
100-0 18,412  1417.8 279,377 og 149 53,59 27,28 73,62 ;
S W ;| T, T— Mﬂwm—%ﬁw&%ﬁ ,19— -
110.0 21,002 1726.8 260,322 63,197 54,19 125;19 72,35
115.0 22,484  1874.5 251,344 60,706 55,01 129,26 70.54
4200 - - B4y 58520 tbv-4— 243428 6 y 63§ T8I
125.¢ 25,803 2161,1 235,742 58,586 54,06 128,14 73, 37
‘ - 1300 e7.646 2318, 7 229.149 $7:127 51,85 130,42 78,14 5
e 2 LN B 249G+ G223 1543-——491 —%3815§»——82feé--—~!
140.0 §1,747 2675.3 218,056 53,852 47,68 134,5% 85,80 ;
— 145.0 4,030 2874.6 213,401 52,092 45_72 136,34 88@6 L ]
’ 4-16.




o

Ny Table 4-T (Continued)
. A_E-c SPACECRAFY M]SSION
w RADAR PARAMETERS
'VANDENBERG AR Foﬂga: ‘BASE /M
- TAU TAU TAU :
e B Ll e+ e £ B 1 1o R . T S4B T—SBUYE- R SUYB-—P-—
: SEC N M1 FT/SEC DEG DEG DEG :DEG' RDBG
© N
' 150.0 36,482 3083,0 20; §4§ 30.2:3 43,84 132.96 94,43
L~ 15%.0 39,116 3316+,0 20 8,464 42,04 439,064 93.66
- 4800 O 44 94435588 ——aozra 7 — 48680 r33~——%4%1—1—£—- 98,68
169.0 94,977  3816.7 199,125 44,896 38,69 142,46 97,28
~ 70.0 48,2e9 409D.3 196,374 43,448 37,13 143 68 98,77
e £ R S m-n»%?M——H%f&éL«—n—%-ﬂ&B By 78— et
180-0 55,442 4685.4 191,579 39,772 34,25 145, 76 104,30
~ 185.¢0 59.428 5007.8 189,477 38,160 32,94 146.60 102,42
e e 400 G 631688 534846 $vr68— —
- 195.0 68,236 5708.6 185,754 35..09,8 30045 147,91 104,50
S - 200-0 73,089 6089.2 184,097 33,6850 29,32 145 36 105.50
i 2 8B e 8y 264649464 WW%Q%%%—-&%%-—W
3 210. 0 83,779 6917.2 181,119 30,947 27,25 148,18 107,85
R, 2185. 89,655  7367.0 179,775 29,630 26,30 148,87 108,62
— -—~--~22&~& %rm e nd 4 255 %%%wﬂ%rm-———ﬁ
Q’ 225.0 1ye,573 8354,7 177, ‘23§ 27,206 24,57 148,48 110,92
Lo~ 230.0 109,666 8893,7 176.418 29 064 23,79 148,07 1342, 47
[RSSSSN——— L. {. S . H.? , -53--1 S—
’ 240.0 125,269 10095.5 174, 167 23,909 22,38 146 81 134,90
f - 245.0 193,848 10764.% 173 229 22,890 21,79 145,97 136,40
/AR ——. 11 T T_— —1—43109%—}148%4 393—-24- H~~WT95—~1%11—98~—~—
285.0 192,771 12273.0 171, 460 29 958 20,64 143,86 119,65
N 260.0 163, 219 13432,5 170, 635 20,038 20.15 142 63 121 4]
RO 0 S—L Pt T L Y rart
265.0 174,408 14075 3 169,850 19,146 19,72 141, 24 123.25
- 269.0 1,83 945 14906.,4 169, 241 18,450 39,40 :.ao 08 124,78
26906 185,322 15026 - 84384 ——49,35- 89 —
269.9 186,146 15052.6 169,108 18,207 49,28 439,99 424,93
C o 269.9 166.151 15052.7 169 108 18,2396 19.25 139,98 184 , 99
L e e =2 O 4 B O 46— 1B O BB A &——ﬁﬁv St
- 275.0 198,849 15090.4 168, 493 17,460 18,24 140,88 126,27
- 275.6 ' 200,208 15093.9 168, 332 17.372 18,13 140, 99 134.19
L AL - s 2%% &%&——1&84&5—-— W&W — 32388 ——
_ 280.0 231,246 4153008.4 167,8p2 19 793 47,32 144,87 129, 50
- '283.6 215,123 15112.1. 167, (829 18 A479 17,06 143.19 123,23
: 2846~ T 44937702 —
281.9 215,869 15113.9 167, 597 16,436 17.01 148 28 128, 18
“ ggg 6 237,611 15128.9 uvrzga 16,337 416, 89 14% 40 :.zg;og :
A ‘+~~aaeme—-1~51~sw——w 86—
‘ 285.0 223,699 151B1.0 167,271 15,999 36, 57 148,68 122, 95
- 290.0 236,236 15289.6 166, ?97 45,337 16,06 148,37 123, 20
4-17




3 Table 4-7 (Continued)

= ABnC SPACECRAFYT MISSION

_ RADAR PARAMETERS: .
vANDsNaaRG AIR FORQE BASE T/M . :
’ . |
. TAY TAU TAV |
e e P ME— ——D-—— D DOT A —«4&##4;——yw%4p—-&m;4L-——~ \
SEC N M] FT/SEC  DEG DG DEG Déq DEG |

291.6 240,164 15323.0 166,659 15,188 15,94 142,59 125,28
. 300.0 263,575 1559 1 165,983 14,116 15.2 142,38 123,73 ,
nm~—~~~-39s+6—-~a§éf556-% —&657513———&§1$3§~—e%51 4.4 .
310.0 287,258 415709, 5 165,309 13,005 14,50 142,07 124,34 g

. 320.0 313g254 15918.1 {64:741 11,980 13,94 141,63 125,04
o330 0338, 688 16420, 3 464,259 13 084 13,48 44440128438
340.0 3669377 16345,0 163,839 10,123 13,10 140,47 126,55 ‘
. 380.0 393,459 46566.2 163,464 9,269 12,79 139,77 127,4% |
- 36 0 — 42649103 uwﬁs&ﬁhwa—gfw% 128,32 |
370.¢0 448,742 17029.4 162, 549 ‘7,669 12,33 138,17 129,28 3
; 380.0 47e 968 17272.8 162,583 6,914 12,17 137,28 136,27 g
. { - I 7. S 5,,575%«4.1525".4“ %21M~—A1W——WW'$3WNWWI
400.0 534,658 17786.7 162,126  B,472 11,95 135,40 132,35 ;
410.0 564,154 18058.6 161,926 4,784 11,89 134.4; 133,43 o
420,089,106 $8341.% 161,741 4,406 11,8 +52 @
~ 430.0 624,532 18635.3 161,969 91447 11,84 182 37 13%,62 ‘

v 440.0 655,482 18941.7 161,458 6.801 11,84 131 33 136 7a

SR T W S— 6aévéﬁﬁv“%335&*9-%é41351~“““§1*53v«~$$r&

460.0 738,859 19594.2 161,119 40844 11,94 129 aﬁ 138 94

- 470-0 751,391 19942,2 160,980 1932 11,97 i88.19 140,04
_mﬂwWMWMQAaewe_-zgsfsosm_acsaé+z-*4401352_—~n;+;as___%zfos__;zzfaﬁ-xai+a

490.0 BiB,240 20687.0 160,730 ‘®,205 12,14 128,12 142,20

; 500.0 852,612 21085.9 160, egs n, 884 12,25 125,10 143,27

--wmm~am~54sw9~mwaalféaénnaasoA‘e ; _ s sﬂm~&4

520.0 923,405 21942,8 16¢,392 ®2,001 12,49 123,10 165, 39

. 521.6 9a9.o44 22013,2 160, 375 2,089 12,5¢ 123 95 149, ggﬁ
e B30 0059, 895 22403+8—160 12 5 M%g«mbf

©§,123 32,78 181,47 147,39

540.0 97,162 22888,3 160,184
°5,676 12,94 120,33 146.32
2§

e

: 550.0 1035,247 23397.0 160,089
S 860 0— 46747188 —239294

563.0 10781131 23983,0 159,978  w=4,278 13,13 119,28 449,36 |
i 562.0 1082,083 24038.6 159,569 4,332 13,15 11913 12§;§§_ ;
— e |

wwwwww 563 amwzauaﬂwuh—3AGQ3H&W&51fM¥L——ﬂAf&MLm—%31%$- 84—
564.0 109C;014 264148.8 159,950 =4,44% 13,10 118,99 149,64
56%5.0 1393,992 24204.2 159,540 94,495 1320 118,86 149,73

~8668-- 64097981+ —24250+-8-—1596 . MW
567.0 110%1,978 24315.7 159,921 4,603 13.24 148,68 149,91

: 568.0 1105,984 24371.8 159,942 4,687 33,26 118,89 150,00 ,
e ~569v6~—%%%61699——§44281 t

+—459,852 =4, ;ﬂ—~&312&-—%§ar§e——é59r$9
570.0 1114,025 '24484.7 159,893 ®4,765 13,30 118,41 159,49
— 571.0 1118,059 24541.3 159,883 =4,819 13,34 115 32. 150,28
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~ Table 4-7 (Continued)

_ AB=C SPACECRAFT MIBSION
RADAR PARAMETERS

VANDENBERG AJR FQRGE' BASE T/M

~ TAU TAY TAU
i e - P M B e Pt D - DO A 8- SHE-T———B5H8-—R— S ——
SEC N M] FT/SEC DEG DEG -DEC 'DEQ ‘PBG
N
872.0 1122,103 24598.3° 159,879 ®4,873 13,33 148,23 150,87
~ 573.0 1126,156 24655.8 159,869 #4,927 13, sa 118, 15 150,4
SRR 1 7 9 . 113912;9~maﬂ1;3+3~—%5918 Y 32 6 —
575.0 1134,291 24774.4 159,848 =5,034 43,39 1;7,97 150,64
L 576.0 11;5 372 24829,1 159,837 =5,088 13,41 147,88 150,73
S — L 1 N Sy «Mw4M 43y S
. 578.0 1146,564 24948,9 159,818 5,195 13,44 117,71 150,93
~ 579.0 1150,675 25004.6 159, ep? v5.249 13,46 117,62 151,00
o e B B0 G 863+6 13,48 —354, 09—
o 581.0 1158,925 25122.9 159.790 ®5,365 13,50 447,45 153,17
e 582.0 1163,064 25182,4 159,781 =5,409 13,52 117,36 151,26
3 58301162y 244 158y 33 5 ~$54+38-—
< 584.0 34171,373 25302.,2° 459,763 ®5,545 13,56 117,19 151,44
o 585. ¢ 11/5 542 2536R.5 {59,753 =5,569 13,58 117.10 151'53
'l.----4uw&-e~~%¢¢svlaa 2 g -
A 887.0 1183,910 25463.7 159,735 #5,675 13, 62 116,93 151 70
“ 588.0 1188,109 25544.7 159 726 5,728 13,64 116 85 153,79
. «m~mw~_~nsasvs-—4432Ts&9- SRR
: 590.0 1196,538 25667.4 159,708 ®5,834 13,68 115p6§ 15496
L 894.0 1200,767 25729.,2 159,699 =5,887 13,70 116,59 192,09
802,94 5794+2-—459,690 — 28,940 13,72 — -
‘ 593.0 1209,257 25853.5 159,681 #5,993 13,74 116,43 192,22
— 594.0 1213,517 25916.¢ 159 872 =6,046 13 76 116, 34 152,31
~~~~~w~—~595vemm&@%1r¥&%"—259¥8wGw—%ﬁﬂméé *&53734n--
‘ 596.0 1222,068 26041.9 159,653 w6,19% 13 80 116,18 152,48
-~ 597.0 12267359 261083,2 159, 1644 -6.204 13,82 116.&9 152156
BB - 4230, 664 261658591435 r84——1484 54— 15265 ———
599.3 1284,973 26232,7 159,620 =6,309 13 86 115,93 152,73
N 600.0 1239,295 262964,9 159, 617 »6,362 13,88 115,84 152, 81
603+ - 1243162026364 34521459 9ﬁ~—&%5 ,
802.0 1247,972 26426,0 159,600 w6,467 13 193 145, 68 152,98
~ 603.0 1?32 327 26491.1 159,591 =6, 520 13, 195 115/60 153,07
e 3. e 125&.4592- -26556+4—159; 7 -
605.0 1261,068 26622,1 159,373 =6,624 13,99 115,44 153 23
~ 606.0 1265,455 266853,0 159,864 6,677 14,04 115,35 153,31 .
S O ST CAPF U Ve T v ST LT 108448127 453148
60B.0 1274,261 26820.9 159,546 w=6,781 14,05 119,19 153,48
- 609.0 1278,681 26887.8 159,537 =6,833 14,07 115.;1 153,56
S — bk &—-12&311—3;2-—%9—557&—- 73g8——=s 3420148103 153,84
611.1 1287,941 27028.5 159,519 =6,942 14,12 114,95 153,73
‘ 611.4 1289,476 2705L,9 159,516 =6,980 14,13 114, 92 153 76
~ 419

N
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Table 4-T (Continued)

AE=C SPACECRAFT M{SSIQN

RADAR PARAMETERS:

P , !
VANDENBERG AJR PQRGE: BASE T/M :
TAU TAY TAU : ;
e e P MB e P 3 -BO T A e ——BYB—T——8SUB-R-—BUB-P—
SEC N M] FT/8EC DEG ‘DEG DEG DEG peG ' :
611 -4 1?89 476 27051.9 459,836 w6,960 14,13 114,98 3153.76 f
620.0 1327,618 27046.1 159,442 R7,401 13, aa 115,42 153,23 r
Y3, ¥, B S, & 2 _a?, 98; v S
650.0 1401,075 27009,9 159,218 =8,869 12.22 117.45 1,51 13,
660.0 155,544 26992.8 {59,153 ®9,335 11,76 118,24 150,30
o ol Y 58y —ag 78 ~$44788 123,76
690.0 15638,636 26928,2° 158,580 «40,681% 33,02 163,39 102,92
740-0 1727,187 - 26874,6 158,881 11,539 49,93 169,42 95,63 f
S TG 15k5754a~~am31 . 4378516 —awz-~-~~
756.0 1943,695 26744.7 158,712 =~13,181 a4 62 173,39 §9,17 :
760.0 1947,681 26707,7 158,675 13,579 93,35 174,02 88,16
A o ST 4 : 9313
790.0 2079,25% 26586,7 158,573 =14,746 93,25 175,2 88,10
800.0 2122,975 26543,1 138,542 -15.127 93,22 175,62 88,08
SR - ¥ ¥ ¢ WO o SO 1. _»M81T3§&mmm
— 4000.0 2978,88) 25374.6 158,088 =22,1B3 92,82 182,96 :
1100.0 3390 384 24616.0 157,914 =29,44% 92,73 136.36 , 2
Y O -315&,-66& 4
1300.0 4172,477 22861,6 157,562 «31,599 92,65 192,80 86,63,
1375.7 4482.666 22142.4 157, 1412 =33,823 92,64 1.95 13 86,34
SRR W'Y, T, I N Jﬁm;faasnzi%l 361 21é4 5
1410.0 4576,897 21809.,4 157, ‘39 234,815 02,64 196.1’1 86,21
1420-0 4612,711 21714.9 157,317 -35.102 92,65 196,47 56.17
e o 21 SO L «2&%&-—&517%5——«%—.%&——% g L Y
4440.0 4683,855 21516.0 157,273 «35,473 92,65 197,87 86,09 :
1450.0 4719,185 21417.8 157,250 =35,9%8 92,65 197,37 86,08 .
SN—— {1 - A?Ww»—aus&.s— ;51,233 -—--sa 65 2 B6,04
1460.0 4754,353 21319,3 {57,227 «36,244 92, 165, 197,67 86,02 .
1465.0 4771,877 21270.0 157,236 =36,382 92,63 197,32 86,00 :
e g AT GG -47.89 135924226 %W%mewu
4475.5 4ar6 801 21174.2 157,192 «36,664 92,65 198,11 85,96 i
1480.0 4R24,203 24124.8 157,180 «36,805 92,65 198,28 65,96
e 3485 586845633107 2+3~ £B7 6L 6—92 4»5_—19&1%— 86,97~ |
1490.0 4R58,883 21022.8 157,156 -37.086 92,66 198,56 £5,90
1495.0 4AR76,163 20973.3 157,149 -«37,226 92,66 196 70 55 a7 1
449 .4~-—494e—r4-13-—~%sm 8457 L,
§500.0 4893,401 20923.7 157,132 =37,366 92,66 198,85 85 8‘5
1505.0 4910.599 20874,14 157,119 =37,506 92 66 19@,@0 85,83
SR --~-1510ra—-—4%%755»%:.—8344—%%5@1 —37 645 98166— -
1515.¢ 4944,871 20774.7 157,099 «37,784 92,66 199,29 -as,7g
- 1520.0 4961,946 20725.0 157,082 =37,023 92,66 199,44 85,77
420




Table 4-T (Concluded)

VANDENBERG_ AIR PURGE. BAséT/M

. AE=C SPACECRAFT M]SSIOQN

RADAR PARAM&TERS

TAU

4602.3 w2062.7

'750484

- ’ _ . TAU - TAUY
-TIME- Pt D DO A—n- f—+——SUB-F—BYB—HR——-EYB-P——
SEC N Ml FY/SEC DEG PEG . DEG .DEG DEG
1525.¢ 4975 980 2G675.3 157,069 =38,062 92,686 199,58 85,75
- 153C.0 4995,973 20625.5 157,056 38,201 92,66 199,73 85,,7?-
e - 45380544 2057252457 -92»,64——9%.3?-—- LN T
1540.0 5029,837 20525.9 157 031 =38,477 92,67 200,08 85,69
~ 1545.¢ 5(48,707 20476, 1 157,048 -38.615 92.67 200, 16 85,67
e ~«5;550r6‘r—~~56»63-r§36—-2 L~ S
1650.0 5391,491 :19427.3 1i56,721 =41,465 92,7¢ 203,17 85.2c
1750.0 sws,oi? 18434.3 156,393 =44,097 92,75 208,94 84,72
48800 5998, 234-—1 74464 &-Séw%&wvéw»—ea 89 584,39
1950.0 6277,373 16478.4 155,573 «=49,435 92,86 211,29 83,631
i - 2050-C 6540,750 15534.5 155,064 -5;.5#6 92,92 213,89 82,96
L ) 2062+3—-6f - _.+54~ - 2,,%,, S+ R T S—
2150.0 6788,736 14608.4 154,477 53,892 92,99 216,36 ez 25 :
o 22500 7221,735 13719.,5 153,797 =56,172 93,07 248,34 81,45
‘ e XL . 7?49&3—1— %zm#—*ssm : -931-1—5———22—&,%“- —80,88 .
, ‘ 2450-0 7444,471 1199%2.6 152,098 ~060,545 93,23 223,54 79,53
) _ 2550.¢ 7635.058 111721 151,036 =62,643 93,32 zzs,sa 78.38
a1 S b e a.~e+e§r4—~r4«9—-m - DBy 4 BRI I — T Iy R e
2650-C 7332,344 10376.1 149,795 =064,683 93,44 228,87 77,05
- 2750.0 7976,725 9603.6 148,337 =66,665 93,51 230,28 75,852
e - QBB G 8*1%875—78 — esssﬂ%eﬁ——*asﬁ&e* 93.&—23?.144——431- B
290B.9 8212,344  8421.2 145,447 <=69,604 93,67 233,70 72,53
- 2950-0 8268,258 B8124.1 144, 558 70, 4'51 93 74 234,57 71,68
e 1 Ak | aa 5%%;”_,.-.7, ——mb%w«———m
3150.0 8512,405 6722.6 139, 069 -7§S.974 93,92 238,72 66,07
-~ 3250.0 B617,479 6047,7 135,457 -7_5.617 94,03 240,76 62,36
- 3350~0~~87}¥r554~~~53351-1~—&3e154& 238 437#——514&-—-~m
: 3450.0 8794,901 4742,6 125,130 =78,578 94.26 244,79 52,06
~ 35809 8%74 731 4109.8 117 1567 «79,833 94,38 240,72 44,93
e =565 G 8080424 3B 4B G 11y ‘ ste-—Wéwm&é-re—a—m
3750.0 8082,616 2877.6 98,312 =B1,630 94,63 250,59 25,30
— 3850.0 9025.012 '2275.9 86,061 «82,039 94,76 252 50 13,09
i 398 G- 94 BTBI 36822 73,238 —=42,985 94,89 o = ——
4050.0 9080,421 1095.,5 61,049 =81,686 95,03 256.29 348,23
- 4150.0 9093,666 '514.9 50.334 -60,985 $5,17 258,17 337,62
N £ A et S e s - S : rai- —
4350.0 9091,687 . »632.4 34,401 =78,883 95,47 261,91 321,89
- 4450.0 9(76,599 »1200.8 28,661 =77,605 95 63 263,77 316.24
— e - 4580 a———9g521~145~--;%%» 2l 6 5y 84— %@3——34-1 e
9(35 679 21,936 95,88 266,61 309 74

421




‘Teble 4-8

AE=C SPACECRAFT MISSION
"RADAR PARAMETERS

SANTIAGO» CHILE:

i -

TAU TAY TAU
~T-JME-- ~-~~B——*-~—i}~+39$~¢~—-k~*—~—— SYH—T——SPB—R—— - SYB—P— . |
SEC N M) FY/SEC DEG Q£§~ DEG ‘DEQ DEG
0.0 4523,952 'O 320,393 =41,247 60,00 0,00 0.00
2.0 4%523,954 9.9 320,393 =44,247 48,76 240,08 359,70
-wmwmmwm—ws»ewma5zsraé4—~wwmse+9——saaféa4_- '-~48115——%3¢140- 559,1%~M~__-.
10.0 4524,009 B3.5 320,393 w43,246 48,74 173,72 359,73
15.¢ 4524,106  155.0 320,393 =43,245 51,88 147,35 5,97
R 7 - 1S e e BB 34 4ﬁwﬁi-
20.0 4524,267 237.8 320,392 44,242 52,74 141,93 6,94
20.5 4524,287 247.1 320,392 w~43,242 52,73 144,93 6, 195
L . <--4524T592 — 334+ 4- %ﬁ&# _.4.,;,,33,5_.541 15
30.0 4%24,818 433.7 320,390 =44,233 55,66 139 32 11,43
35.0 4525,214 = 526.7 320,368 «43,225 57, 27 138.10 13,66
. & R 2 1 3 E a1~ 1* A J: T ]
37.0 4525,393  565.6 320,388 =43,222 57, 92 137,63 14,53
6.6 4525,542 558.4 320,385 =43,219 58,49 137,24 15,27
i 38 A5 254 I8 554.3- 8BS mdy _BB,63 139)s6 35,45
_ - 39.2 4825,596 553.2 320,365 ~41,218 58,69 137,10 15,54
40.0 4n25 669 55¢,3 320,384 w~43,216 58,98 136 92 1590
e B -G B2y £ BBl B 1 L R
50.0 4526,562 538.8 320,376 =43,197 62,61 134,79 20,26
55.0 4527,607 543,9 320,370 «44,187 64,44 133,89 22,30
60.0 - 4827,459 555+4—-3231345-aﬁa*alﬁ—«~6512$~~434T91 : S
65.0 4527,920 566.6 320,355 41,162 68,66 132,15 26,67
70-0 4528.390 5724 320.345 -4;_148 71,06 134,35 28,98
S L e - o - 1 , 14&m+&hALw : e
76.2 4526,971 565.5 320.‘30 =41,128 73,98 430,54 31,649
77.8 4529.120 554.7 320,325 w=6%1,122 74,67 136,37 32,3%

e s 80004529, 334

85.0 4529,720 461.0 320,353 =431,097 77,73 129,72 35,01
90.0 4530,071 392.4 320.25@ =41,080 79.96 129.34 36,92 '
o e 3 B o B B Gy 364 B Bre-—m ‘ r@ﬁg———a273%““§3$TG4—"“3575%*W—-'»
96.¢6 45304415 302.5 320,269 =43,0%8 82,66 128,99 39,18
100.0 4530,594 239.5 320,247 =41,043 84,46 128, 82 40.5?
e g B -8B 3G IBA 4 47,0 3285 zswvwsafa&_4g 33488 —
110.0 4530,831 3549 320.231 «43,005 93,24 115,94 26,55
1:5.y 4530,8p8 “9%.3 320,176 =40,984 96,22 107.39 18,75
e -3 I 455976¥5-~‘€5%Wﬁ-§3&T*53-—ﬂﬁsvséa—*n93- 40458
125.0 4530,426 =374,0 320,123 40,939 99,16 99,37 10,76
130.0 4930,058 =52%.4 320,096 «40,914 100,21 99,42 10,95
e 43654829567 =624+0 3 , 01426 y47 43—
140.0 4328,947 - =832.2 320,041 =40,861 102,31 99,52 11,32
145.0 4%28,195 *994.5 320,042 ~40,832 103,36 99,57 14,51

524.9. 3201339 =81,145  75,60-130,45 33,44

—

i
i
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 Teble 4-8 (Continued)

AE=C SPACECRAFT M]SSION
RADAR' PARAMETERS:

SANTIAGO) OHILE

- ' TAU TAY TAU
e F U o) DOT A —f—— —— S8R BB —
SEC N M] FT/SEC ‘DEG peg DEG - DEG DEG
o HEY : »
150.0 4827,305 =13167.4 319,983 =»40,801 104,40 99,63 11,70
~ 155.0 4526,272 #1345.3 349,553 =4Q,768 105,44 99 70 - 14,90
e 4 0D 4B 2B B $ 5358349 7 G648 e
165.9 4523, 750 w=1724.3 319,890 =40,698 107,52 99, A4 12,29
N 170.0 4522,249 =1926.5 319, 357 40,660 108, 56 99 94 12,49
. JA-A0 Sty 4 A s e 69—
: 180.0 4518,728 =2358.8 319 769 =40,577 110 62 100,08 12,90
-~ 165.0 456,692 ®2590.4 319, 753 -40 532 141,69 100,17 13,11
S - T, S S 453:47462———% ~—1—5;2167~——1—99T2-6~— S
195.0 4532,027 e30BB.0 319,678 «40,435 113,70 100,36 13,53
- 2000 45391376 *3356.6 319,639 -40.333 114 174 100 47 13,75
SRS ¥ Y . WY 530+-6—34 9, B9 : 3 /8 RS S | B
2i0.0 43503,382 =3938.0 319,557 ~4o 2¢9 116.74 109 69 14,20
< 215.0 4%500,013 ©4252.6 319,843 «40,208 117,75 100,82 14,42
Q o e 220 - 0-—4 4964, 378w 4585 .4%3%%%-__”
- 225.(0 4492,46p0 =4940.4 319,422 =40,075 119,75 104,08 14,90
- 230 0 4488,240 »5318.8 319,373 -=40,003 120,75 101,22 15,14
235 ro—— 4493169 34 ~424v7 4538
240 0 4478,812 6157.7 319,271 «39,846 122,72 101,52 15,64
- 245.0 4473,556 w®=6624.2 319,218 «39,761 1¢3 70 101,68 15,89
~~~~~~~~ —259T9~~44911906—-¥t2 _ 67— v il ——
255.0 4401,811 »7678.0 319,100 39,374 125,64 102 0% 16,43
- 260y 4455;249 «B8279.5 319,038 «=39,472 126,60 102,22 16,70
e e i 8 44 By 6 = ‘ 8.5 5 , A SR
265.0 4448,168 oR8941.,3 318,673 «39,363 127,55 402,44 16,98
~ 269.¢ 4442 094 =9522.0 318,948 39,271 128,30 102'57 17,231 .
SERE— Y Y - 4 -——nR606v6— 340 v 257-—4pBy41 — 4
269.9 4440,687 =9626.7 318,506 39,249 128,40 102,60 17,24
- 269.9 4440,653 %9626.,8 318,906 -59 249 128,46 102,60 17,24
a2 S | B & - ——.3$T94#-—¢ga : §———
275.0 4432,560 =9703.8 318 834 =39,128 128,25 102,61 17,23
N 275.6 4431,667 «9712,2 318,827 39,114 128,24 102 6y 17,22
-»~w~m_weqyfs—~44281465-—-szsor4~—a 48 -%1Taa-——-
280.0 4424,546 «9772,5 318 764 «39,009 128 11 102,63 17,21
~ 281.6 4422,036 »9793.7 318,742 38,972 128,07 102,63 17,20
1 | 2 441&769-7—-*9-746%—"3‘1-8 7-—~&281—06' ~—9,—7-ree————-
: 281.9 4421,552 #9798,5 348,738 38,965 128,06 103,64 17,20
- 282.6 4420,422 =9816.8 318, 728 «38,949 128,04 102,64 17,20
- 1 - & SR S —'984219~_3%5”7-4-'3§T9§§~“%23 ﬂif*%03164- -
‘ 285.0 4416,466 »9880.6 318,699 38,891 128,69 102,57 17,23
N4 290.0 44(8,280 =19014.5 318,623 -Sg 773 128 33 102 7% 17,32

(
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, Table L4-8 (Continued)

AE=C SPACECRAFT ﬂISSION
'RADAR. PARAMETERS:

. SANTIAGOs CHILE:

TAU TAU TAU. |

— — TME- - P WYt T S —SYH—T——BYB—R——SYB—P— |

SEC N Ml FT/SEC DEG DEG DEG DEG DEG ;

291.6 4405,705 =10056.4 318,601 =38,736 128,43 102,78 17,35 |

300.0 4391,576 «10284.7 318,480 -38.537 128, 86 102.94 17,92 ;

~w30&wém-43857932«'%033¥+1~w31 15206 —&1T56—-m~-;

310.0 4374,425 =10556.4 318,339 «38,300 129, 35 103,12 17,73 i

320.0 4356,820 ~10835,8 318,187 =38,083 129'99 103,31 17,94 |

— m~~~«3&&4yw4@38T456—-x&ayﬁﬁy~4 3418%5——§3&ﬂHﬁ~%G3T§&_~4£w%5—w—w—ﬁ

340.0 4320,225 =11402.8 317,886 «37,586 130,91 103,72 18,38 i

350.0 4301,220 =11693.0 317,733 -37 346 - 131,42 103,93 18,60 ;
-w¢~~mw~360we~—423%7134-%&98¥w9—«3%1 %3%r¢ 18,83

376.0 4201,758 =122B7.9 317,418 -39.663 132,42 104,37 19,07 :

380.0 4241,284 =12593.4 317,256 =36,619 132,92 104,60 19,32

-39 GG 422G 3§42 2D 54324 424944 — 38 82

400.0 4198,807 =»13220.9 316,925 «36,127 133,94 105,38 19,83 ;
410.0 4176,783 «=13544,2 316, 755 35,878 134,39 108,34 20,09

SRR — T B -, ;551224 -=41387 ] 4,88 60. 20436 __'

— 430.0 4131,111 =14211.5 316.4g5 «35,373 135,35 105,87 20,64 o
440.0 4107,439 =14556:5 316,225 «35,147 135,83 1oﬁ.15 20,93

e 4B 43837182 m3 43088 318 41553-%35789-*9574Aw——3$r33-*~ |

460.0 4058,357 =15272.0 315,853 =34,596 136,76 106,74 21,59 ;

470.0 4£32,918 «15643. 7 315,662 =34,330 137,21, 107!04 21484 ;

— Mwwww4304>w4046fuﬂLJ;693a4L 6L 4., 0 132,66 2,36 22446 . i

490.0 39804161 =16419.0 345,265 =33,788 138,14 107,68 22,49 |
500.0 3952,847 =16823.9 315,060 =33,510 138,54 108,02 22,83

e o B 4 G G 3 DG M IV T DAy 6B LYY 3807 L @B g T
T 520.0 3896,048 =17673.0 314,634 «32,943 139,39 408,72 23,53
521.6 3893,504 «17741.,6 314,600 -32.895 139,45 108,78 23,59

e e ﬂQ&SMMWLﬂMwﬁ : -mﬁ%M~ —e-

540.0 3836,399 «18580.9 314,186 32,348 140,20 109,47 24,27 ‘

850.0 3305,427 =19058.7 313,952 32,042 140,59 109,86 24,63 :

e 1Y NI 3213Té54-&8§5&w8-s$3f1§4_--5;f;as—-¢4av —

561.0 3770,435 ©19601.9 313,687 «31,697 141,00 110,31 25,09 i

562.0 3767,205 =19652.2 313,662 -31.665 141,04 110,39 - 25,13 o

e B3 .sza&r%éa_ﬁmefémuwﬂ_a&;fus#; o4 —x;@ru—-&ru—--_ S

364.¢ 3760,720 *19753.2 313,643 =33,601 141,11 115,43 2%,2% |

565.5 3757,464 »19803.9 313,588 «33,569 141,15 110,47 25,25 |

A T e«-3154vee&-&9854vz-s&3Tvé&«m-3&7542u«&44na4~_4éew£ur-n4&irza-m—-~;

B67.0 37904929 =19905,7 313,539 =34,505 141,22 140,53 25,33 |

568.0 3747,649 »19956.6 313,514 =31,473 141,26 110_60 25,37 ;

e B89 - 37 441%66—-'296%8 &«—&HM—%—&% v64——-28,44 ,
870-¢ 3744,063 =20059.5 313,464 ~33,408 141,33 140,68 25,45

y 5710 3737,757 “20111.1 313.43_a «31,375 141,37 110,72 25,50 /

4.24 ;



Table 4-8 (Continued)

AE=C SPACSCRAFT MISSION
RADAR PARAMETERS

611.4

3596,705 223283

Nzt —
~ SANTIAGUs CHILE:
- TAU ! TAY
. & T Y T B ——5YB—R-—-SUBP——
‘SEC N M] FT/SEC DEG -DEG. DEG - DEG
572.0 3784,443 =20162.8 313,413 -g;.sas 141,40 110,76 25,54
~ 373.0 3731,124 =20214.,6 313,388 «33,310 141,44 130,31 25,58
e B74.0.--37277750 =202 343436 41,47 140185 25,82
575.0 3724,450 =20318.8 313,337 ~33,244 141,51 110,89 25,66
- 576.0 3721,101 =2037%.1 313,311 ~=33,241 141,55 110,93 25,70
SA—— 4 I . 1L VR L T.VL I e ‘ : .  S——
578.0 3714,379.%20476.2 313,260 3%, 165 141,62 111,02 25,79
- 579.¢ 3711.004 =20529.0 313, 234 ~3331112 141,65 111,06 25,83
. 880§ 37371 621205823 1v68—1t3ivid-—25,87
£ ' 581.0 3704,23) #20635.1 313,182 -;;.045 141,72 111,15 25,93
e 582.0 3700,829 =20688.,4 313,158 =31,081 141,75 111,19 25,99
D e B8 3 4B Ov Fw—&%&ﬁM~m R
2 584.0 3694,002 =20795.4 313,104 30,944 141,82 111,28 26,04
e 585.0 3690,575 =20849,1 313.077 «30,940 141,86 111 32 26,08
@ 580369 _ ) : 26,48
~ 587.0 3A83,694 ~20957 N 313,029 <«30,842 ,141.92 114,41 26,17
- 588.5 34680,241 =21011.4 312,998 «30,808 141,96 111,46 26,21
SR 7Y B S 7 -3 _ -&4&ro 96— 862 ——-
590.0 3473,307 ~21119.9 312,949 =30,740 142,02 111,54 26,29
- 591.0 3469,827 «21174.6 312,818 =30,705 142,06 11;W99 26,34
—eemmee— BOR0 . 36664337 8212204312, 8F 2 2 i3 — - I
593.¢ 3502,839 =21284.3 312,864 '309636 142,412 111.68 2_6942
- 594.0 3659,331 =21339.4 312,837 =30,602 142,15 114,72 26,47
S T : ?— ,?-we:drzﬁ‘?——ﬁ-i— 6B gy
596.0 3A32,289 =2145).1 312,782 =30,532 142,22 111,%1 26,55
— 597.¢ 3048,754 =21505.7 312,755 =30,497 142,25 114, 36 26,60
-WMMMMW80~3“5J%%4H%54 4%hﬂk%ﬁﬁwm~ ' —
5969.90 3541,657 =21617.,4 312,700 =30,427 142,32 131,95 26,68
- 600.9 3638,095 n21673.6 312,672 =30,392 142,35 111,99 26,73
e i G G oSSy BR T 9 R E T2 BT LB 64 avsa"—§*27¢4' oIt —
602.0 3630,942 =21786,3 312,616 ~30,323 142,41 112,09 26,82
- 603.0 3527,352 =24842.9 312,989 =30,285 142.44 112.13- zé.eg
604 G- 3623 752 =21889,8- . , 26,94
605.0 3420,143 «21956.8 332,532 =30,2i3 142,5¢ 142,22 26,9%
- 606.5 3616,525 «22p14.9 312,504 =30,178 142, 53 112.27 26,99
e weme o ) P o 3B 474 .'.5 & 4—
608.0 3809,260 «22129.0 312,448 «30,105 142,59 112,36 27,08
~ 609.0 3605,613 =22186,8 312,419 30,069 142,62 112 43 27,1%
_ N —— ¥, S - 359%79§4-2224479~- v65 2Py ?——-
611.1 3897,972 =22308.2 2,359 «29,993 142,69 112 51 27,22
.\_, 312 349 29, 1960 x42‘7o 112,52 27,24
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Table 4-8 (Continued)

AE~C SﬂACECRArT MISS]QN
RADAR PARAMETERS

SANTIAGDs CHILE: = - |

TAU TAU TAU

e P PME e DD - DD T A g —BYB—T—§YB- R SUB P |

SEC N M) FT/SEC DEG DEG DEG DEG DEG

o e e Pt A ¢ 4 i ettt S S 5 P Lermene

611.4 3596,705 =22328.3 312,349 =~29,980 142,70 112,52 27,24 |
620.0 3565,206 =22347.1 312,101 29,666 142,3; 112,%7 27,18
8300 352By 411 =22368+7 314 B4R 29,208 143,84 —H;areg 2742 .
650.0 3454,733 =22398.8 311,207 =28,556 140,90 112,79 27,0} |
660.0 3417,859 224111 310,500 =28,183 140,43 112,87 26,95 |
.m--,-m-wwm-wsmraw«emv&wwﬂw—-waﬂam £33 43— |
690.0 3307,145 =22432,2 309,550 =27,052 142,24 80,07 344,80 ;
710.0 3233,304 =22432,6 309,291 =26,288 135,80 61,97 320,02 i
73003188, 481 #22424,3 308,859 _a28.846 125,87 50,48 301,23
, 750.0 3085,714 =22397.8 307,902 =24,735 114,06 44,12 286,61 |
760.0 3048,86% =22381,3 307,539 «24,341 107,83 42,32 280,20 |
SINENERR, L ¥: M. 3g&37646-3336&~4~“$9114¥0~-237944-—%a579&w-43733~n289734«mmw«~;
7990. a 2938,520 =22314.94 336,440 =23,144 108,58 43,84 280,33 %
809 291,825 «2228%1.1 306,019 =22,740 148,85 44,35 280,35 i
--9.00- .4;« 253B,872 =21753.3 304,632 18,527 141,01 49,35 280,98 —@

4000.0 218B,64p =20703.7 296,137 =13,915 115,95 56,25 282,26 ,
. 1400.0 1%61,62( =18877,5 288, 895  ®8,736 121,36 64,17 284,83 |
e . /I 15137342 ol BH47 42 m ;:5._.43,3.38- —:,aaTss——-Mrea._,z‘swmw g
1300.0 1349,765 =11044.3 265,908 3,796 137,34 91,19 301,42 f
1375.7 1242.157 w6063.4 253,133 8,801 143,78 110,47 317,50
s 4ALD-p- 12244442 -m4264.2 4‘81 wu-m%«uﬁfspwb-- 328,49
1410.0 1215,046 «3508.0 246,590 10,847 145,94 121,22 327,60 :
1420.0 1209,899 =2744,9 244,632 11,396 146,41 124,69 330,84 |
SU— S ¥ T S 124.57%3_44 977 ¢4 -M&Mmm%-_ﬁa&,wwm-m
1440.0 1203,392 =1207.8 240,655 12,448 147,11 131,88 337,64 -
145¢G.5 1202,637 =438.6 238,644 12,886 147,33 135,57 341,16
N W 11 8 o 12034834 —.aB88,45.237, &M% 147 .40 1.31744’, 342,94 . !
1460. 12”11946 327.5. 236,624 13,325 147,45 139,28 344,72 f
1465. o 1202,373 708,86 235,612 - 1;.532 147.45 141.14 346,54
SRR Y 3 ¥ S 12639440 —-4508+3—234,599 13,730 147 .48 14310348, 34—
1475.0 1204,163  1465.9 233,586 13,923 147,47 144,80 350,10 o
1480.0 125,524  1841.2 232,574 14 106 147.42 146,72 351,89 ;
e e g BB G 12uﬁss-- 23;34—%42_—_14@wwf3é-—;4m —355,51 ............
1490.05 129,167 2583.,8 230,552 14,446 147,27 150,35 355,43
449%.5 12141,444  2950.7 229,848 19.604 147,16 152_ 15 357,49
SE———p. ¥ Y S A 12«&4.«:464— ~~-2998- -tw%%gv%_éw 1535843838140
1500.0 1214,022 = 3314.1 228,540 14,783 147,03 15%,94 358,93
1505.¢ 1216,898  3674.0 227,538 14,893 146,88 155,70 ,es ;
480G 12207368 853G 0 324,540*-3,5,-935 346072457 48— 235 .
1515.0 1223,529 4382.( 225,546 15,148 146,53 159,15 4,02
1520 0 27.278 4729.7 224,557 15'262 146.32 160,84 5,67
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Y ' Table 4-8 (Concluded)

AEWC SPACECRAFT M]SS10N
RADAR PARAMETERS

AGOL OHILE: -

. TAU TAL TAU
e P ME Bt D DO A §UB--F—BYE-R——SYBP
SEC N-M] FT/SEC DEG PEG DEG ~ DEg DEG

1525.0 1891,312 5072.92 223,573 - 15,368 146,10 .162,5¢0 7.29

~ 1530-0 1235,626 5411.4 222,599 15,466 145,86 1bé.x2 8,89

e §B35 0. 12804247 57452 2211623 15885 145, r68—168,72 ;.%4&

1540-C 1245,080 6073.9 220,657 15,635 145,33 167,28 11,98

— 1545.0 1750,212 6397.5 219,699 15,708 145,05 1@9132 13,48
e rﬁﬁow&~"ié5576a6—~w0%¥§r9- 74 Sy7 7R : Ay e

1650.0 1411,885 11893.1 201,685 18,603 137,41 193,64 37,53

- 17500 1635,484 14970.4 188,746 . 13,633 130,13 207,80 50,26
e -4 855 0 1&&1T931-—;éé§a+9f~+19Taéﬂ—-491943-m&zATse«—Z&iTa B2y 80—

1950-0 2177,782 17388.7 172,222 = 8,128 119,87 224,16 62,08

C e 2050.0 2466,632 17648.7 166,809 5,334 116,49 229,68 64,96
P e 202 8- ~—25%:4¥5 3 F656vT—1 664229 —— 44887116y A

P 2150.0 2757,553 417604.9 162,500 2,644 113,89 234, 33 66,89

< 2250-0 3045,104 17375.2 158,657 1074 131,84 238,40 68,22
. 23800 su&rssa-- 170204 — —b8e 48

. - 2480.0 3605,225 46609.1 153,349 =4,735 108, 188 245,43 69,83

- 25500 3874g7s4 16142.1 151,037 =6,996 107,78 248,56 70,28
i QB B bt By B RO 4 BF LD B e #.&9«-—2-541-,%— By B

2650-0 4136,393 15645.5 148,946 =9,175 106,87 251,352 70,60

~ : 2750.0 4389,669 15131.0 147,020 =41,281 106,11 254 35 70,80
e — 28864H--46341388--14606 523t 2— 405,46 70498———

2908.9 4774,545 14295.2 {44,239 -«14,497 105,12 258,56 70,95

- 295¢0.0 4870,433 14077.7 143,552 -15.305 104,94 299,62 70,96
e BB G G DG IFy F 644354 by 2 Gy PP

3150.0 5316,395 13020.7 140,406 =19,122 104,02 264.57 70,88

-~ 3250.0 5526,372 12497,0 138,914 20,966 103,67 266,96 70,77
e - B 3B PO D TBF FF G219 B 21 T4 BB 36— e

3450-0 5920,677 11465,2 136,029 ~24,543 103,09 271,58 70,42

- 3550-0 6105,192 10958.4 134,619 =26,284 102,83 273,83 70,20

o G B B 624y 418 — 454D G — . v65—2FHiry

: 3750.0 64494463 9964_1 131,827 29,686 102,47 278,24 69,64

- 3850.0 6609,431 9476.6 130 433 «33,353 102,31 280 43 69,32

e 395G — 6262y 46— 8995112 $62,18— 282,56 68,56

: 4050.0 6935,545 B8519,5 127 619 «34,627 142,07 284,70 68,57

~ 4150.0 7041,883 B049.4 126,190 -39.239 101,97 286,82 68,14

e g BB G T4 b ' 288493 —élréé

4350.0 7291,557 © 7424.1 123,259 =39,422 101,81 291,63 67,18

- 4450.0 7405,044 6667.9 121,748 a4Q, 996 101:76 293,13 66,64
48500 7534054624573 101474295 R 66y 05— ——

. 4602.3 7563,582 5979.7 119.'365 @83,375 101,69 296,33 65,72
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 Teble L-9

 AE=C SPACECRAFT "[SSION
RADAR PARAMETEHS

TANANARIVEY MADAGASCAR:

, ' ' TAU TAY TAY :
e P D DOT - A —f—s——SUB-F——SYB-R—BUB P
SEC N M FY/SEC . Dg6 DEG DEG “DEG DEG i

0.0 6789,446 20 327,643 «80,613 90,00 0,00 0.00 :

2.0 6789,449 14,8 327,643 «80,613 9,64 342,70 358,93 :
~m~w»"w«~ww~5w0-01891463——m;—"4é+2»«3317643-1ﬂ0f6%3~——~916 sm—3531sswmmwww;

10.0 6789,531 124.7 327,643 «b0,612 9,62 276,57 358,80

15.0 6789,879 241.3 327,643 «B0,612 4,54 230,72 22,11
e 1, S NM%H&WM~HWﬁFHH%&%¥m4Wﬂ%% v4hﬂk%ﬁ%ﬁw~m$%&kwwww

20.0 6769,938 393.6 327,643 «80,612 3,98 212,59 35,75

20.5 6789,971 410.5 327,643 -80.612 3,98 212,80 35,74 3
S — 1, um,m ~_m'%,—3317442—-ﬁo+643—" 4,3&%&& 49,88

30.0 6790,886 769.7 327,640 80,612 = 4,17 142,72 105.77 |

ig g 6791 602 969.4 327, 637 -30.612 5 98 123 53 25”04
37.0 6791,934  1046.7 27.639 -80 613 6.81 119.92' 129, 67 ,
38.6 6792,245 1055.,7 327,639 =80,613 7,57 115,78 132,84 i
39,0 8792,282 10542 327,634 aB0,63 7,75 138,42 13381 (@
— 39.2 6792,316 = 1050.7 327,634 80,643 7,85 114,79 133,84 f
40.0 6792,455 1054, 2 327,638 ~89, 613 .23 113o55 135,40 ;
45— r333- ; - -4—~44ovaswm~m~_q

0.0 6794,247 1139.1 327 622 w80, 615 13 22 104 3% 144,49

55.0 6795,216 1220.2 327,615 80,617 15,74 101,96 146,92

0.0 amfaca.hiszsfe—:szzreeﬁ-—n&ofuﬂ—«aﬁf%_wma 148,89

65.0 6797,405 1453.3 327,595 80,622 21,48 98,73 150,31

70.0° 6798, 657 159o 8 327,882 «~B0,626 24,69 97 60 154,52

76.2 6800 366 1762 9 327 562 80, 633 26,58 96,58 152,64

77.8 6800,840 1777.2 327,556 80,635 29,49 96.38 152,86 .

e B89 o~~eac;,AJep_wleaﬂ1"“szzTa41——aﬁof¢51—"_s011%—_maar;¢__xssfigmm_“mm;

85.0 6802,934 1764.9 327, 527 -80,644 33,52 98,64 153,70 ‘

90.0 6804,383 1759,1 327,504 =~80,652 36.43 95 21 154,20 :

~wmw—ww~#5v%»é&MH%a9-445&&&n%&%ﬁ43—~£4rMHP~%HH%8m~44TML—454ﬁHme~w;

96.0 686,117  1752.1. 327,479 80,662 39,93 94,78 154,73} E

100.0 6807, 1273 1760.8 327,452 «=80,670 42,27 94,54 155,00 :

S — *4oswo_~baaa7121_~_1113+4__5211422~—a531453__~43fo Q6,54 142,74
110.0 6319,194 1783.,3 327,388 80,602 44,13 98,21 130,72

115.0 6811,665 1794,6 327,348 =80,705 45,4 99,52 118,99 :

R 21 B B MMW@%W4%4émwﬁﬁwmdﬁﬁﬁm4é%%4%#&4&%M~~MJ

125.0 6814,647 1825,3 327,248 ~80,73% 47,89 100,23 107,78 '

‘ 130.0 6816,155 1844.4 327,183 «80,745 48,95 100,05 198,00 !

R . & 2 ¢ ~°81lT618-—¥659w¥-w%@JT%%i——‘ﬁQT1§4““~59r@%———937$5-10a1%3—~«nwwﬂ

140.0 6819,216 1879,9 327,031 «80,775 51,08 99,72 108,37 :

- 145 0 eazo 772 1902.0 326,941 -80.790 52,14 93 ,56 108,53

e fmeb o SRy g e <o o e
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Table 4-9 (Continuéd)

R— Y,V

AE=C SPACECRAFT M[SSION

RADAR PARAMETERS

TANANARIVEo MADAGASCAR

e X a- T

Tau

. TAU TAU
R I 1] T e (- Yo S At £ ——SUB-T——GUB-R——SHYB P o
. SEC N MT- FT/SEC DEG DEG. - DEG DEQ DEG
150.0 6822,347 1925.6 326,841 =80,807 53,20 99,42 108,67
155.0 6R823,942 1950.8. 326,732 «=80,824 54,25 99,28 108,80
3600 682545581977, 326, : — BBy 34— 99,45 108,01
165.0 6R27,197  2006.1 326,481 ~B0,889 56,37 99,03 109,0%
170.0 6828,860 2036.2 326,338 =BQ,878 57,42 96,91 109,08
-0 6@307549w-2e6%w4-seé 8 w~"5&r4#~m~9&78amw&931&4~w~»~
180.C 6832,264 21014 326,015 <~80,919 59,52 98,69 109,18
185.0 6834,308 2136.7 325,833 «=80,940 60,57 98,89 109,21
490§ -6835,784 247 4+5— 325T431~—~3979éa—~“¢&162—-a&r4a ----- 109, 24—
195.0 6437,586  2213.5 325,425 ~80,985 62,66 98,40 109,20
200.0 6R839,42% 2255.,2 325,198 .5;.009. 63,70 98,32 109,17
- 6&4&7239~v~22 ! 44y 74-—98Tes B
210.0 6843,210 2345.2 324,690 =B81,089 65,78 98,16 109,04
215.0 6B845,161 2395.7 324,497 =81,086 66,82 98,08 108,94
e —- L T &~6341ﬁﬂﬁkuw2¢ﬁh2- : 185_—48rﬁk —
225.0 6949,191  2504.0 323,778 «B81,142 48,87 97,95 108,68
230-0 68514275 2563.5 323,428 «84,172 69,90 97,88 108,30
2355 68537444 236272323453 : 7 S5 7. S—
- 240.0 6855,600 2695.5 322,649 =83,234 71,94 97,77 108,07
245.5 6R57,848 2769,0 322,216 =83,267 72,95 97 72 107.81
25066681459 2s4e*e~—se¢1149--ﬂ;fse%~——?sfaé~——911éz—~;911sz—-—
255.0 6862,538 2934.1 321,247 «83,336 74,96 97,62 107,18
260.¢ 6894.990 3027.6 320, 705 wBy,372 75,95- 97,58 106,83
e Bely by =6 BOF B L B4 BB -S4 —Fby -y 34 4§y 4B
265.0 6867,523 3129.9 320,119 =B81,409- 76,95 97,54 106,39
269.0 6ao9,612 3218,5 319,615 .a;,44o 77,74 97, 51 106.02
~269-.6-- 6869,909 32342 7485 105,96
269.9 6870,086 3228,4 319,498 447 77,84 97,50 105,92
269.9 6B70,087 322B8.4 319,498 -61 447 77,84 97 50 105.92
e L X 3 9"m6&¥97&44-4HHH¥ _ ——44159-w&9570&mw~mw
275.0 6AR72,750 33107.9 318.823 =81,486 77,72 97,50 105,26
275.6 6R73,53%  3094.8 318,749 --81 490 77,74 97 50 105,19
- & & 6—~65¥4TB46-~3 B ~11T6$~—~91149m~%o47s3_- ------- -
280.0 6875,258 2987,9 318,157 =081,524 77,64 97,49 104,61
) 281.6 6R76,0320 2950.4 317,948 =6;,535 774,57 97,49 104,43
SRR A SE L PUbe-+- SN 19T M- N s — B9 d P — 1G4y I
281.9  6876,165 2943.4 317,908 «83,537 77,57 97,49 104,37
282.6 68?6,504 2929.6 317, 814 w8y ,543 77.55- 97 49 104,24
283266876y 384— 29L0v G317 — P75 4115>~-—~~
285.0 6877,671 . 28B1.7 317,484 “83,560 77,61 97,48 103,98
290.0 6880 002 2784.8 316,802 =831,596. 77,99 97.46 103,37

429




; . Table h-9 (Continued) » ]

AE'C SPACECRAFY M]SSION
RADAR. PARAMETERS

TANANARIVE, MADAGASCAR

- AU AU TAU
e B MDD DOT A AN Fa SUB-T GBI —-SYBB

SEC N M FT/8EC DEG PEG . DEG’ ;;DEQ_; DEG

291.6 6880,743 2754.6 316.538 «81,607 77,99 97,46 103,17
f 300.0 6884,427 2594.6 9 «81,665 78,48 . 97,43 102,13 ,
e 3016 6885,388 — 25616 =847 8! n&#ukumwmx
310.0 6888,533 2399.4 313,974 84,730 79,06 97,40 100,82

320-0 6892.325 22083 312,499 =83,704 79,63 97,37 99,49
el = 1\ S S $5T893~»~20¢8+a—_34973§4«m-ﬁavgﬁa~;neoTee——-41734 as,;;
340.0 6898,969 1820.1 309,420 =83,900 80,77 97,32 96,70 ;

356.0 6904,824  1641.0 307,829 =81,947 81,33 97,29 95,24 !
~_~~m~»m4369*0-59%4f3l}-4453~9——39&ﬁHML“,B;rﬂ¥l—~8%+$9-4ﬁ1%1~~4Eh14—
370.0 6926,610 1267.8 394,543 =~82,025 82,45 97,24 92,20

' 380.0 6908,544 . 1082.7 302,796 82,055 83,00 97.22 90.62
—— ~soov@~_ea&arku&~-4MM&A&-4HH~441~_.&3191$—~—83T5$—~—$1ra —824 00— |
400.¢6 6911,503 715.4 299,251 82,096 84,10 97,18 87,39 |

410.0 692,530 533.2 297,426 82,106 84,64 97.16 89,66

- 420 O ﬁawm-ﬂ_-%%&_&waﬁs%nw&.

ST— Y . T W M : . .

9;51é66w~—=&35~6— , v _
460.0 69313,214 =362,9 287,875 -83.031- 87,29 97.05 76,79
470.0 6932,472 =539.,1 285,901 =831,988 87,81 97,07 74,95
B B0 06913+ 440 mnm*z__a&s,&aﬁ —aﬁ;,#u_._aaua.__-_ufgaw JMawm -
490.0 690,121 =888.3 281,517 =83,873 88,83 97,84 71,24
500.0 6938,517 -«1061.4 279,945 «81,799 ‘89.33 97,83 69,37
-«nuwmwmmma&eve-wbﬂaéTéaamaa4as3+3——eleaazn_sﬁaviﬁ;g——a&Taa--s1193~«~¢14&a—_u"r
520.0 6004,458 w=1404,2 275,932 <=81,647 90,31 97,08 63,64
521.6 6924,094 »1430.8 275,600 =841,600 90,39 97,52 65,35
SIS L T, R 6Q»27901~« 3*9~—21513%3——3E%f5@8—+490fag——~91yﬁiwm~¢l+1&-
540.0 6099,278 #1742,5 271,935 =84,386 91,27 97,860 61,93 :
550.0 6896,272 w1909.9 269,966 =83,262 91,74 97,50 60,10 |
ww~~—~w1w§60v0ww6333739Qwﬂn3915v3~—@6579%5“*‘3%7§9§~mm93126~——4MH§WLw~§ww£3wm—umw
561.0 6892,649 =2092.4 267,821 ~B81,089 92,25 96,99 58,10
562.0 6892,303 <2408.9 267,628 «B83,074 92,20 96,99 57,92
mmmwww»“wsaavo-wba951955M-=2%35+4~*351T4;3-sﬁ11o5a~——azf34-—_aarnﬂnv~51114~m—w»w
| 564.7 681,604 ®2141,9 267,241 «B1,042 92,38 96,99 57,57
565.0 6891,25) =2158.,4 267,048 03,026 92,43 96199 57,39
-mwmmwmma~&w%&%~d%uwk4%Hmiaﬁh%&_4auhewww~-;
* 567.0 6890,534 =2194.2 266,662 =80,993 92,52 98,99 57,03
568.9 6890.172 22076 266.470 «80,977 92,57 96,99 96,85 3
S 869968894897 -=3224.0-- 266,378 80,980 ——93T6&~m—ﬂéyﬂg———béwblwww~m'
570.10 6889,440 =2240.4 266,080 =80,944 92,66 96,99 56,49 ‘
e 571.0 oess.o7o ®2256,8 265,895 80,927 92,70 96,99 56,33 .

i

e~ —. s S =t ® SR R
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Table -9 (Continued)

AE~C SPACECRAFT M;BS:ON
‘RADAR: PARAMETERS-

TANANARIVE, MADAGABGAR

TAU TAY TAU
e B - 1< L e SUB—R-—-8UB-P-——
‘SEC N M] FT/SEC.  DEG DEG DEG -.DEQ NEG
572.0 6688,697 ®2273.1 265,703 «80,940 92,75 96,99 56,14
573.0 6868,321 w2289,5 265,512 =80,893 92,79 96,99 55,96
~874-5.68 --m2305.,8-268,331 80,876 92,83 96,99 85 75
578.0 6887,362 =2322.1 265,131 =80,858 92,88 96,98 99,60
576.0 68874179 =2338.3 264,941 =080,841 92,92 96,98 55,43
e ~ o Y -V, » 803 —92¢5%- 38— —
578.0 6886,404 =2370.9 264,561 =80,805 93,01 96,98 55,08
579.0 6886,012 «2387.4 264,371 80,787 93,06 96,98 54,90
B8 r-f 685516&& 2 2403+3— 93,40 9ETSB 54,72
581.0 6RY5,221 w2419.5 263,993 =50,781 93,15 96,98 -54,55
582.0 6854 822 w2435,7 263 803 «80,732 93,19 96,98 :54,37 .
- 8§ F 9‘”6354r42 —n 24548263 32— e B Gy B
584.0 6884,015 #2468.0 263 428 «B8(,695 93,28 96,98 54,03
58%.0 6883,607 =2484.1 263.241 -80.676 93,32 96 98 53.35
SRS T V- T -=2500 687 ‘ o8
587.0 6882,784 ©2514.3 262,866 .ag 638 93,44 9a 9a 53,50
588.0 eaez , 369 ®2532,3 262,679 -69.619 93,45 96 aa 53,33
SSRSORSR—— ¥ ¥ - W S -688 v : l’4 S ' 3348 . . S
590.0 6881,530 ®2564.4 262,347 =80, seo 93,54 96 98 52.99
'591.0 6881,107 w2580.4 262,121 =8g,360 93,58 96.98 52,81
-892.6—-6880,681 -n2506,4— —&oﬁwuy—‘#s1&}—~4mwa&_ o
593‘0 6R80,252 =2612.3 261,750 wB0,524 93,67 96,98 52,47
894.0 6879,821 ©2628.3 261,%65 ~50o500 93,74 96, 95 52.30
it s P B - Y ‘ - _ - 3 48-9———03- i, 35 A Q8. ; i
506.0 6878,951 ®2660.1 261,196 =80,460 93,8¢ 96, 98 51 96
597.0 6878,514 =2676.0 261,012 <80,439 93,84 96 98 951479
SRS 1T - 68#519—7% =269 =80, +88— B, 68———
§599.0 6R77,625 ®2707.7 260,645 =80,398 93,92 96,98 51,45
6000 6877.178 ©2723,5 260,462 =580,377 93,97 96 98 51,28
e ey G- 6. : ST T T -V S
602-0 6876,277 w2755,0 260,097 =80,334 94,05 96,98 50,94
603.0 6875 822 =2770.8 259,915 <E0,313 94,09 96,98 50,77
e b G 6.8 2 73 31 4 S
605.0 6374,905 =2802.2 259,552 =B0,260 94,18 96,98 50,44
606.9 6374 442 =2817.9 299,371 «80,247 94,22 96 ,98 50,27
~w-~ww%emwwa%n~~%&h&-, 19+ ' —— —
808.0 6R73,510 =2849.3 259,011 =80,203 94,35 96,98 49,94
609.0 6873,039 =2864.9 258,831 80,181 94,34 96,98 49,77
83 —-OBT 24 56T w2 BB — | x§8-_94T39-—9é198-~49169—«-~u—
611-1 ‘6822.050 ®2897,4 258,457 =EQ,134 94,43 96,98 49,42
611.4 6571,885 =2902.8 258,395 -60.126 94.45 96,97 49,37

=
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Table L4-9 ('Continﬁejd)

AE=C SPACHCRAFT H1SSION |
RADAR PARAMETERS

TANANAR{VE, MADAGASCAR i

s e s e e - " i
| o TAU TAy TAU .

e J M - Bt B DO AW — — - BUH—T-—BYB-R—— YR — !
SEC N M] FT/SEC DEG DEG DEG DEG DEG i

i

R .. - . — |

611.4 6871,885 w~2902.8 258,395 =50,126 94,45 96,97 49,37 j

620.0 6867,731 «2989,3 256,892 79,927 94.10 96,97 47,90 !

- ~wsso~0~~68621128"-ssesafl»~255w¢93~m~191631-_wss.7a-——séngmmmaafas»w~m~wf
650.0 6852,225 w3291.,4 232,060 =79,185 92,91 96,94 43,18 |

660.0 5846,726 ©3391.7 250,589 =78,923 92.51 96,94 41,74 ;
»uw»wwmélevewv654%Tﬁé¥m«6349%v' V- A WY1 DN T - T 3 S £ .V, RE—-
690.0 6R829,239 e3694,5 246,557 78,101 94,25 95,81 11.46 -

710.0 6816,761 «3890.0 244,154 =77,526 95,18 94,61 351,54 i

S ~~1sevo~~éausfés--»-498213;~e41r954 — 95,95 - 33% 76— |
780.0 6749,855 «4283,2 239,934 «76,325 96,58 92,33 312,16 ‘

760.0 6782,726 =43BC.5 238, (987 «76,016 96,85 91,69 302,41
aw~w~m»mmJ¥@~@~w6?¥5143¥~~‘441¥v5-nasavallnmalﬁrlssw- stss a_safaa~~3aafﬁa~mmmmw;
790.0 6760,381 #4675.4. 236,365 75,069 96,80 92,90 300,03 :

800.0 6752,617 4765,7 235,958 =74,747 96,79 93 30 299,33 A

e 90§ 06064482 B2, 0 S Aaam_psmsﬁ—alrazr—wasar-—‘
' 1000.0 635,616 =6553,4 224,181 -67 988 96,53 101,33 289,53 il
1100.0 6451,198 e7337,2 220,571 <=64,417 96,43 105,32 286,69 ;
nmmwwwmw&aaow0~mééaATsaomms8955~@~_9&111&A~enbowasa-m96T34~m%0973ammaaaTgJ-wwwmme
1300.0 6187,213 «8642,9 215,373 =37,221 96,26 113,27 282,95 %

1375.7 6y77,061 =9042,5 213,853 =54,478 96,21 116,26 281,97 |

e .. 1400.0--6040,589 .e9163,2 213,481 53,504 96,25 147,22 281,68
1410.0 6025,475 «9207,0 213,220 «53,231 96,19 117,61 281,57 :

1420.0 6730,284 =9252,9 213.042 =52,868 96,19 118,33, 283,46

e e G B3 G - ~'—59&é-re-w-—vas-e-aéf@n 243 &é&mnﬁanmw—-—%ﬁamwr%w%wwm
1440.0 5979,679 e9342.2 212,698 =%2,140 96,13 118,79 281,25 5

1450.0 5964,268 a9385.5 212,522 =53,777 96,17 119,19 281,15
»wwmm«mwwiass?g_~5956 536 - a940679w*e¢2T44ﬁ"~a517595,.,96 17--139,38.- 281,40
1460.0 5948,787 =9428.0 212,354 «53,413 96,16 139,58 281,05 |

1465.0 5941.020 ©9443.9 212, 271 51,231 96,16 149,78 281,00
e Gy P o G BR 3608460y b- 2 O —34%, 9B e |
1475.0 5925,438 «949Q,1 212,106 «50,867 96,16 120,17 280,90 |

1480.0 5917,617 =9512.3 212,029 =5%0,685 96.15 120,37 280,86 ,
ST VY U 3, S 59&&r183_ #9530 .4 244,943 550 503 msbvas-—%zaTsammzsafaL--—~*
1490.0 5901,932 e9550.2 211,862 ~50,321% 96,15 120,76 280,76 !

1495.0 5694.965 »9569,9 211,782 50,139 96,15 120, 96 280,72 ‘
B 4 QB P ETIT ey P LTS BREYPRL T .-94;,.1 - 280y F |
1500.0 5886,182 »9589,3 211,763 =49,957 96,14 121,15 280,67 !

4805.0 5878,283 =96(8.5 211, 624 -49,775 96,14 121,35 280,63 |
et T 2 0—~5826T369~~39é21«éL_4u4 545u~séﬂwsss—~*aéw%4-%z¢135-283158—~—w~»i
1515.0 5862,438 #9646,3 211,467 «49,411 96,14 121,74 280,54 .

- 1520.0 5854,493 #9664,9 211,390 -49.229 96,13 121;9a 280,49 A

ol

432

4



b4 BB

@

4350.0

4450.0 2328,984  1503.4.
23607865 — 2363+5—-

4602.3 2383,094

2311;330

606 6

. 2794.9

111 776
49,351

29,938

83,789

82.387
73,089

- . Table 4-9 (Concluded)
‘ AE=C SPACECRAFT M]ISSION
T _ - RADAR PARAMETERS S
TANANARLVEb MADAGASCAR
- _ : TAU TAY TAU
e X e S 15 5 Mt A—o- —f—» SUB--T——-SUE-—R—-SYB—P— -
SEC N M] FY/SEC DEG DEG DEG DER DEG
S
: 1525.9 5846,532 #9683,3 211,313 49,046 96,13 lza 14 280.45
~ 1530.0 5838,556 =9701.,5 211,230 ~48,864 96,13 122,33 280 43
e § B35 -0~ 5B — 97194211, , , 280437 ———
1540.0 5822,560 »9737.2 211,089 =48,500 ©6,13 122,72 280,32
- 1845.0 5814,547 w9754.8 213,009 ~=48,317 96.12 122,92 280,28
- PR W .9 _—E-W e__.i.e.a.‘.ﬁ.a._ -
1650.0 5643,055 »10077.7 209,530 -aq 484 96,08 127,04 279, , 53,
- 1750.0 5475,201 ~10308.3 208,271 =40,824 96.05 130,98 278,90
4884 0 5384, 127 o4 2 134,892 —
1950.0 5130,909 =10569, 8 206,081 33,440 96,00 138,82 278,0%
~ 2050.0 94956,525 -106&2 s 205,112 -29.7;0 95,99 142,78 277,68
SRS ~2062 343384555 14y 84 608 3 ; _4gH g;;fégw_wmw
2150.0 4781 1861 ~10604 204,209 -25 942 95,98 ' 146,77 277,42
e 2250.0 48G7,724 =103%49.5 203,362 =22,128 95,97 150,79 277,22
Q --------------- -2350- %44&%@4 5422028 sz 7+ 08—
' 2450.0 4263,936 =10312.5 201,799 =14,349 95,94 159,04 276,98
- 2550.0 4095,621 =10135.2 201,071 =10,300 95,95 163 23 276,93
e 3636 430534272 6 5404466405 27679F -
. © 2650.0 3930,533 =992¢.5 200,368 »6,487 95,94 167,53 276,93
- 2750.0 379,284 =9666.5 199,687 1,967 95,03 171,94 276,98
@88 PP 36424493 20378, 6 40 .
2908.9 3522,437 =9189.6 198,633 4,999 95,89 179,20 277,13
- 2950.0 3460_794 =9049,5 198,364 6,887 95,88 481,14 277,22
e 3080 -0 - 3Bk 4 6795492y 795 2 —
3150.0 3175,360 =8264.3 197,048 16,303 95.79 190,94 277 69
— 3250.0 3043,081 #7802.3 196,372 23,296 95,72 196,12 278,02
3356 -2%&+~— 95,662 6 : ——
: » 3450.0 2R03,439 «6722.5 {94,612 33,904 95,51 207,08 278 95
~ 3550.0 2697 854 =6098.,7 194,084 37.538 95,36. 212.89 279,58
..,W_.-.-._,.‘_.maﬂ.:,a__.z.m ; ) N
3750.0 2519,892 ®4675,7 192,019 49,472 94,95 225315 281,37
- 3850.0 2449,418 =3879.6 190,588 55,749 94 170 231,65 282,71
SE— {11, I L
4050.0 2349,768 -=2148, 7 185,620 68,784 94,06 248,09 287,56
- 4150.0 2a21 886 a1236 3 180, 116 75, 329 93, '68 254, 99 293,02
frr e 82506 - 6 .

92v83 255 88
92,38 272,76

1,27
63,63

82,93

91,67 283,01

( :
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; | | Table 4-10

AG=C SPACECRAFT N[SSION |
RADAR PARAMETERS

S JOHANNESBURG, SOUTH AFRICA
. . TAU TAY TAU |
e e P MB e P e DD O A B s SUR T SUB-R ——SUB-R S
SEC N M] FY/SEC DEG DEG DEG DEG PEG :
0. c 66¢9 009 0 295,039 =75,780 90,00 0,00 0,00
. 2.0 6669,311 14,5 295,039 =75,760 14,35 269,51 358,73

N 5. emﬁbﬁhaai~—m4ﬁk4—eiiﬂ%i—JdﬁgHW~—AAT&L-QNLQ&WQQLJQM~4m£
10 0 6669,092 122.6 295,040 =75,780 14,32 233,26 358,73 :

. 15.0 6669,237 236.8 295,039 =75,750 12,62 187.49 22.42
mmwwww~m~%@w}~¢66873%&—w«%é4+&~4MWHG3&«~d$w%&$m—4aTa;~494+&g 27v57 |
20.9 6669,491 384,9 295,039 ~=75,749 12,82 177,93 27,59 !
20.5 6669,523 404.3 295,039 =75,749 12,82 77,93 27,59 §

S weag-—-beb%«slsww --559.2 - eﬁsTesl—_nlsTIAQ “—%éTezw_*éaTsa—_~31f4a_—~~wﬂs
30.0 6670,416 749.8 295,039 =7%,748 13,75 158,43 47,62 '
. 35.0 6671.112 942.2 295,029 «75,747 14,31 149,71 56,62

e 3 e swméélar433~~vxaxévé-a£5Teab,ma151143mw-4giaxzu—y4&féé~»~:9*54m”“m“m4
'37.0 b6671,435 1017.5 295,020 «75,747 15,33 146,59 59,85 |

356 6671 708 1c25-1 295.024 "75.746 _ 15.81 144’07 6&-147 ’

39— -6671,773  1020+6— 295,023 78,246 _ 35,03 343,49 63,08 ()

—  39.2 6671,806 1020.1 295,023 75,746 15,99 143,19 63,39
; 40.0 6671,941  1023.2 295,022 «=75,746 16,24 142,52 64,60 ;
45 g 6632,793 _ 1050.8.-295, 043 . a25,745 17,97 438153 73.%9 |

50 .0 6A73,676 1100.7 295,003 =75,745 419,89 133,26 76,96
, 55.0 6674,611 1176.2 294,991 =75, 744 21,91 125,02 81,49
SRS DN S 6615,549 SENLY- ¥ 7 . 76 +04 122,54 85,26
65.0 6676,717 13%94.1 294,557 -75 744 26,82 119,04 89,15
: 70-0 62;7_916 1522.0 294,535 75,744 29,69 116,17 92,35 .
SRS T S - -91@29«~w§aw‘9-—-994~,-aes——-151444--w -2«-—-5;{-3-.-&-7-«‘ - _w-as-ysa-mm--ﬂ
76.2 6679,548 1680,8 294,900 =75,744 33,23 143,44 99,53
: 77.8 6680,000 1692.9 294 890 .75 745 34,07 142,89 96,17 }
e Bg.Q. 68B0,508  1686.5 294,876 -a13f145~._35121__;;afai_ﬁ”az+nu___ﬂﬂ_;
85.0 6681,990 1674,0 294,841 75,746 37,82 110,77 98,74 i
' 99.0 66@3;363 1662.8 294, eos 75, 745 40,57 109;50 100,33
SN - 1 S Sy S V. 1L B V'Y Y SV % alb 3 35 \
96.0 6684,998 1645,9 294, 753 -75.759 43 89 108,214 102,02
: 100.0 6686,085 1651,8 294,716 =79,7852 46,11 107,47 103,02 i
PR T S, Y- 66511444-~$652+3—--iirééb——4151155~——48164——}01§11——-93+%9—-~-?
110.0 6638,803 1648,3 294,611 749,789 51,14 107,46 81,76
, 115.0 6690,156 1638.,7 294,551 «75,762 53,57 106,40 71,64
i‘-~----——~--z-»ee-va~---6»9~1—.4 ~aww4w§b~%§~eﬁsmrs4 6476
125.0 6492,828 1507,5. 294,415 75,767 56,88 105,07 62,06 ,
‘ 130.0 6494,145 1593.0 294,340 «75,769 57,92 4104,A9 62, 33 ;
e 335G 669514se~*m4519TJm_zaaT&sﬂm"astzza___paTaé__;sATl;.-—bzfau-~w_mm
140.0 6696,745  1567.2 294,171 75,774 60,00 104,55 62,85 ‘
_ 145.0 6698,029  1555.2 294,078 75,774 61,03 104,39 63,09 ‘
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Table 4-10 (Continued)

AE=C SPACGCRAFT MISSION

RADAR PARAMETERS'

JOHANNE3BURG, SQUTH AFRJCA

' TAU TAY TAU
e i ALl - e - Rt 15 B A—e E—e——§HB- T SPH—R—SYEI—P————
SEC N M] FT/SEC  DEG DEG: DEG DEG DEG
150.0 6699,304 - 1543.6 293,979 75,774 62,07 404,24 63,32
~ 155.0 67u0,570 1532.1 293,873 «75,770 63,14 104, 09 és.sg
T »~w$60r&~mb74&1826-~L520'6w~2$3rléﬂw 8.y —44 63,73 -
165.0 6703,072 1509,1 293,639 «75,766 65,18 103.53 63,92
- 170.0 67u4,310 1497.5 293,512 =75,763 66,21 103,74 64,10
T = L St w2 1. B -1 & e F6——alByrd ~¢4Te - T
180.0 6796,755 1473,5 293,232 ~79,734 68,27 103,48 64,41
o~ 185.0 6707,962  1461.,1 293,079 -75.749 69,30 103, aa 64,55
. _~u~m~wmw§aorew~61@9T&59w-;44a'3—*233T£&ﬁ~—-15T143w-19T32 S—
I 195.0 6710,345 1435.1 292,747 75,785 71,35 103,20 64, '79
o 200-0 6711;521 1421.5 292,566 =75, 727 72,37 103,14 64,89
B e~ - - SR & B A S R ; 7'31«%%—*83713#«" e
210.0 673,837 1392.5 292,173 =7%,707 74,40 102,98 63,00
T 215.0 6714,976  1377.1 291,959 -75.eos 75,42 102,89 65,12
Q e 3R G 6T 16419 F—— 21365+ 8- %43—1432—'#2——— %é——w
' 225.0 6717,216 1343.5 291,496 «75,668 77,43 102,78 65,19
- 2§g-o 2718.314 1325.0 291,244 =75,661 78,44 102,74 65, 23
ST b, 1 WY - 3 - L5 - r 2 6 S
240-0 67204461  12B4.4 290,697 =75,614 80,43 102,61 65.20
- 245.0 6721,509 1264.4 290,399 ~75,592 81,43 102,57 65,16
- —--259—4L——5122w4£31*- ~A90 . —
255.0 6723,544 1209.7 289,751 «=75,542 83,39 102,50 65,04
e 260.0 6724,527  41179.7 289,397 =75,514 84.37 102,47 64,95
L e 26 a6 ~$453 — -
265.0 6725,484 1145.9 289,022 =75,482 85, 34 102,45 64,84
- 269 . 0 6726.229 1118%.4 288, ‘704 -75,454 86.11 102,43 64,73
i 368 67264 3FL— L —=a78,489 88——%02T45 —-
. 269.9 6726,392 1104.8 288,631 =75,447 86,21 102,43 64,69
~ 26%.9 6726.392 1104.8 288, 631 75,447 86.?1' 102,43 64,69
I & 1 S 43023286632 —alB 444 6y 2 &
, 275.0 6727.272 988,2 288, ¢1z =75,409 56.09 102,43 64,29
\J 275.6 6727,362 975.4 288,167 =75,405 86,08 102.42 64.25
— - RPT b 6724: ~~~9a975-ess~&eé— 3 S
280.0 6728,038 873.4 287,804 =75,372 85,97 102,42 63,93
- 281.6 6728,257 837.6 287,678 75,360 85,93 102 42 63,79
e e QG B - 6T 33 B R BT : e
, 281.9 6728,298 83¢.8 287,653 f-75.355 85,92 102,42 63,77
-~ 282.6 6728,393 815.7 287,596 .=75,382 65,91 102,42 63,73
- - 28 F b6 T 26— —F194+3-—287 ;515 64—~
285.0 6728,710 763,3 287,398 75,334 85,96 102.42 63,55
\!!! 290.0 6789!294 656,4 286,591 =75, 295 86,24 102,43 63,26
~ 4-35
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Table U4-10 (Continued)

RADAR PARAMETERS

AE=C SPACECRAFT M]SSION

JO4ANNESBURG, SQUTH AFRICA

i

|
|
i
|
!

§

_ TAU TAL TAU
e i P ME e e D-DOT A E s SUB T —SUBR——SYBP—— -
SEC N M1 FT/SEC DEG REG- DEG DEQ DEG
291.6 6729,459 623,14 286,864 »73,283 86,33 402,40 63 16
300.0 6730,199 442.8 286,176 75,215 86,80 102,39 62,66
RERRRESIPNRR 7.5 - : 4&,61@4&“-1:1393—45-.-553— M awwngsx--‘--mw-
310.0 673(,752 2294 285,359 75,133 87,35 102,38 62,07
320.¢ 6730,954 16.3 284,540 -75 347 87,94 102,36 61,47
e B Y - M%W%&wJ BBy 45— 85-+88— — - |
340.0 67308,307 =409.4 282,895 --75.866 89,00 102,349 60,28
350.0 6729,458 =622.1 282,070 =74,770 89,54 102,34 59,67
i =3 Gy BB - =834, 7 2B42 41— 90 ¢ 08— 192433 L SR
370.0 67264711 =»1047.,3 280,415 «74,568 90,62 102,33 58,47
380.0 6724,812 w»1260,0 279,584 =74,464 91,15 102,33 57,86
S - ¥, W -5 -1 -V S-S : ¥ — A ——
400.0 6719,964 «1686.0 277,519 =74,235 92, 21 102,33 56,64
410.0 6717,014 #1899,3 277,084 =74,116 92,73 102,33 56,03
e e 8200674347212 2213 2.9 276 3135-*;02f33_w~55+43_mmm
—~ 430.0 6710,058 «2327.0 275,409 «73,864 93,77 102,34 354,83
440.0 6706,052 ®25431.6 274,569 w7y .731 94,28 102,35 54,20
. .www450w0m—61»41592-~l2156,&ww' -7 7% B .. .53T5&~~,w“
460.0 6696,978 «2972,6 272,885 «73,449 95, 28 102,37 52,97
470.0 6691,907 »3189,2 272,042 =73,301 96.7& 102,38 52,35
- 480 .y 65686,480 - =3406.8 271, ._95,31-1327An_mm51+14_umww,
490.0 6680,693 ©3625.4 270,350 «72,986 96,74 102,42 51,12 5
8500.0 6674,546 =3845,1 269,501 «72,820 97.24 102,43 50.51
SUDRUVNVRSROINSS - ¥ 1 - WY S .1 oG H b2 v L L
520.0 6661,161 #4288.7 267,801 72,468 98,18 102,47 49,27
521.6 6660,056 4323,6 267,668 72,440 98,26 102,48 49,18
] 830 .0 .eas;s,.gw_-as_:,g,_sz_ ﬁgaras 4B 88
540.0 6A46,305 =4738,7 266,099 «72,089 99,1¢ 102,32 48,04
550.C 6638,319 4966,4 265,238 =73,887 99,55 102,94 47,42
Y I Y - B L e L Ea: 2-3~6 90~~*6315¥-w~467&9~-~w‘
561.0 6629,100 =5216.5 264,294 73,887 100,03 102,57 46,74 i
562.0 6428,239 w5244.5 264,¢08 «7%4,635 100,08 102,58 46,68
»wm,w—~~563~4w~66227315~—-5344,5_~3641442— 430.12~~49275&~— NI
564.0 6626,506 »5287,6 264,036 71,392 100,16 102,88 46,55
565.0 625,634 #5310,6 263,951 -71.570 100,21 102,%8 46,49
- u—-~~--~~-~--§66»~G-~-»-'66341—15&—-—'535‘&—1-—%37 2E R L e st
567.0 6623,879 5356.7 263,779 «71,527 100,29 102,59 46,37
568.0 6622,995 «5379,8 263,693 «73,505 100,34 102,59 46,30
e B9 -- 6@42T%ea--54oara-aésT¢el»—-1§T4 ) 408,89 46,24
876.0 6621,217 ©5426.0 263,521 «=71,460 100,42 102,50 46,18
6a20.322 »5449,1 263,435 100,46 102,60 46,12

571.0 w?71,438
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‘Table 4-10 (Continued)

_AE=C SPACGCRAFT M]SSION
- RADAR PARAMETERS

JOMANNESBURG, SOUTH AFRICA

- TAU TAY TAU
e VA M Bt D DO - A —— BT BB RSP P
SEC N M FT/SEC.  DEg6 PEG DEG DEG DEG
572 0 6619.423 ®«5472.2 263,349 =73,416 100.5L 102, 60 46,36
~ 573.0 6618,521 #5495.3 263.463 -71.393 100,55 102,61 45,99
SR — | 2 B 644%&14 —~a5548.5--263,477 =14, 371 4wr§9-—&ew-wa e
575.0 6616,704 «5541.,6 263,090 =74,348 100,63 102,A% 45,87
- 876.0 6615,790 »5564.8 263.age °71.326 100,68 102,61 45,83
e B G665 87T 5588 72— 408762 4By FBm
578.0 6613,951 w»5611.2 262,832 -7;.280 100,76 102,62 45,69
- 379.0 6613,026 =5634.4 262,746 =73,257 100,85 102,62 45,62
- B80.0-- 66-121494~»-56-5L6 : 49@,@5 49216# 45,56
581.0 6A11,163 «56B0.8 262,574 ~74,211 100,89 102,63 45,50
- 882.0 6610G,226 w585704,0 262,487 «71,187 100,53 102.@3 45,44
e e BBE 6609, 386 — 5227 32621 451- %mmwx WA,._--AE.,-;BM_W
584.0 668,341 »5750.6 262,315 =71,1441 101,01 102,84 45,31
- 585.( 6607,393 5773.8 262,229 -7;.117 101,65 102, 84 45.25
| Q e 8865660364441 w5797 .4 262 143 =74 Y LTy wwafu 45,49
: 587.0 6635,485 #5820.4 262,056 =71,070 101.14 102,65 45,43
- S58R.0 6A04,525 «5843,7 261,570 -7;.046 101,18 202,65 45,07
mmwmwu-~~539~8»-6685156%nm¢58é$*e~m86§1384—-1%7933~~%e&1ae-%831é5 BB O e
590.0 6602,594 =w5890,3 261,798 «70,998 101,26 102,66 44,94
— 591.0 6401,622 =5913,7 261,711 70,974 101,3¢ 102,66 44,88
e B9 G 66“01641— sas:+e-zé¢fée&— 135@-4ﬁ%134-492156w 44,82
393.0 6599,668 =596(3.3 261,539 ~70,926 101,39 102,487 44,76
- 594.(0 6598,68% 5983,7 261,452 ~70,90% 101,42 102,87 44,70
e e eSS ) B 6%91-.-699-«%&&?.«1-—%46&— 4P el ol B e
' 596.0 6396,708 =6030.5 261,280 ~70,852 101,51 102,67 44,57
- 507.0 6595,744 w6053,9 261,193 «70,827 101,55 102,68 44,51
D e BB 65%H&~-W7T& %arel —30% 59-—1-93168—~ 45— —
599.0 6%93,713 =6100.7 261,020 «70,778 101,63 102,48 44,39
- 600.0 6392,707 w6124,1 260,934 -70.753 101,67 102,69 44,32
e mMHwWMGNHWﬂHWAW%Mhémw : 74- L
602.0 6590,684 «6171.0 260,761 =70,702 161,75 102,69 44,20
~ 603.0 6%89,666 =6194,5 260, 675 ~70, 677 101,79 102, 70 44,14
—— ~w694.0‘~6555T645--62%819-269 £g8 1463 7smw_44793—wm—n
605.0 6387,620 w=6241.5 260,502 w70,626 101,87 102,70 46,03
- 606.0 6586,590 «6265,0 eec 415 70,6041 101,91 102,73 43,93
2 66&%557——% hqg_ S
608.0 6584,520 =6312,1 260 ¢42 »70,549 191,98 102,74 43,83
- 609.0 6553;480 =6335,6 260, 1156 70,523 102,02 102,72 43, 77
u~wm~-»_w6&073~“65§21435»~o63$9T2—~eée~ees——41074a¢ —3f825 -4314i—~M~~~
611.1 6581,295 w6384,9 259,975 70,469 102,11 102,72 43,64
@ 611.4 6580,532 «=6393.C 259,545 =70,460 102,12 102,72 43,62
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Table 4-10 (Continued)

AE C SPACECRAFT M]SSION

RADAR PARAMETERS

~ JOMANNESBURG, SQUTH AFRICA

TAU TAl

e T W DD DOT e A P
SEC N M]  FT/SEC  DEG SEQ DEG . DEG

¥—-4nﬁyqt——4n#;4l—-—-w

TAY
'DEG

611.4 6580,932
620.0 65211854_

SRR B ¥ ; B, S

650.0 6539,280
660.0 6528,132

NPT 7S WS-t W Y

690.0 6493,841
710.0 6470,281

»6393.0 259,945

«6730.1 256,745

®»6816.5 255,958

©7073.2 253,698
«7241,9 252,269

U X {, W S 44#&64-_-149

750.0 6421,543
760.0 648,983

g AR 87 e

90005220

— 1000.0 6070,967
1100.0 5911,651
SES—— - 1 ¥ ) W, S -slu,a

g”~ésﬂéf
790.0 6370,597
800.0 6357 1340

«7572,7 249,583
*7654.0 248,945

a2234.7 248320
7894, 247,104
®7972,8 246,514

aB8719.9 24
»9385,3 236,647
©9959,4 232,734

1300.0 5%68,667 ~10815.0 226,163
1375.7 5432,577 =11036.5 223,98¢
e 3400.0 -5388,230 a11096.2 223,
1410.0 5369,949 =11119.1 223,038
1420.0 5391,631 ~11141.1 222,767

e e ,-.1.43&.,9,._u-

53832728 : 3.2
1440.0 5314,890 =11182,3 222,230
1450.0 5296,471 =11201+5 221 564

e 34BBL G

3B

1460.0 5278,020 n31219,8 221,699

P A b

1465.0 _gaga 784 «11228.6 221, 569
1475.0 5250.290 11245,5 224,306

14800 5241,033 ~11258.7 221,178

231,768 = 44
1490.0 5222,498 =11269.3 220,916
1495.0 5213,222 =41276.7 220,787

3 495 752

F Ry F

45C0.0 5203,939 =»11284,0 220,658

1505.0 5194,651 »11291,0 220,530
:M_mw.*_154g<g_-5;551351_.¢4as:,3ﬂ_330

1515.0 5176,057 =11304.4 220,274

<

“6468.4 259,211
2581371

'700460

'700234

102,12 102,
131,77 102,

72 42,94
42,14

. |
72 43,62 .
i

69,424 100,54 102,73 40,68 ]

-69,147

68,301
-67 , 724

-69.540

:‘661259

-65,323
«65,013

«5§,523
»55,148

'qgciﬂs
«45,397
4

'4§|159

-43.073

=42,740
A2,

-4é,346’
"2.164
-'4;.800
ﬂ41 1618

'410253
'410071

«40,880

-40 705

-40 339 104 33 116,46 288,04
-40 156 104,34 116,68 288,04

100,14 102
8-

.&9;75
103,62 97,

104.64 93,

163,65 89,
119 303,96

102,86 84

482+84—

102,85 83,
‘102,89 88,

162,98 90,13 298,42 '.b

103,13 94
103,27 98"

~$6374¥__%93739-
193,70 107,18 290,06

103,93 110,

104,00 114,
“43,797 104,03 412,37 288,79
P—%‘ z-a-—-'

104,09 113,24 288,61

104,12 113,

7L 39,94 |
-494198mw~39f45——--~5

42 11,28
46 334, 93

89 313.47

it et

46 302,59
88 302,16

i
|
i
i
|
|

36 295,53
LY 293.24

298 4.

43 289,24

91 288,88
288,20 .|

[
!
i
1
I
I
i
i
i
:

64 288,53

104,15 114,

104,17 114,

1oé.ea' 114,
104,24 114,

g4
104, 25 113,

104,26 .115,

i
194.25. 149, ;
104,29 116,03 288,11 %

oBv 288,45
29 288,43

935 288,33 ,
92__288 ;29 |
38 288,22
59 268,48 |

268448
33 288,18 ‘

8 |

!

~

1520.0 5166 752 «11310,7 220, 147
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o Table 4-10 (Concluded) :
AE=C SPACHCRAFT MISQtiN
o RADAR PARAMETERS
JOHAhH-aBURQ, SOUTH APR;GA
N
~ o ’ TAU vnu TAU -
e e L M B B D DO — A —E——'————SU'B—*-T——SUB —— BYB—P—
_ SEC N Mx FT/SEC DEG DEG DEG DEG DEG
-
1525 o 5157 442 -11316-9 220,020 =39,973 104,36 116,90 287,98
.~ 1530-0 5198,127 =11322.8 219,893 «~39,789 104,38 117,12 287,95
' . 4B35.p 5138897 113285 219,7 éJ—«-%Tée& M 33-—281—3 S
1540.0 5129,483 =11334.0 219,641 =39,422 104,41 117,55 287,88
o~ 1545.¢ 5120,154 «11339.3 219,945 =39.239 104443 117,77 287.85
R 1550?0“'51¥&T39t”“t¥a4475“ ~—404v44 (99— 28Iy B
. 1650.0 4923,531 «11401.7 216,645 =35,383 104,81 122,37 287,32
“ 1750.0 4735,960 «11379.6 214,892 31,600 105.20 12&.50 287,02
w»wemmwiasefo—~484¢ 283+6- 24247 286,90
s 1950.0 4364,927 »11119.0 210,045 --23 949 106,10 135 86 286,95
R 2050-0 4163‘728 «10890.2 207,798 =19,976 106,61 140.&2 287,19
D i D06 R B8 404y T B3 385 a&%aaiu_wmu
" 2150.0 40064799 «10600.,7 205,536 «35,952. 10714 143,28 287,63
" 2250.0 3835,119 «10252.8 203,234 e} .839 107, 71 150,18 288,23
.Aw-mmassamg_h 3569,633.29848.0 —nifuo—-ma +35 458,33 289,08
2450.0 3511,272 «9387.1 198,404  «3,347 108,92 160,42 290,17
- 2850.0 3360,958 =8870.0 195,812 1.104 109, 65 165'81 291,54
e e 3o B : : S
2650.0 3219,618 w8296.4 193,053 5,633 110, 19 174,40 293,23
~ 2750.0 3088,187 «=7665,9 190,081 10,266 110, 82 177, 22 295,29
S 1, - - 2aoiféea-a691314—- —zslfza-n»~“~
, 2908.9 2971,990 =6347.6 (84,775 17,801 111, 73 186, 95 299,48
~ 2050.0 2858,783 w6234.0 183,258 m9 772 112,01 189,56 300.77
e G BYrG- %%HQ& Hr5-—4 33 : )
3150.0 2679,965 =4597.,5 174,727 29,388 112,95 202.52 ,308.5?
~ 3250.0 2611,518 =3714.8 169,553 34,011 143,27 209,78 313,63
e e - 3350 02851858 ! B 38,4 47— 246489 319,87
. 3450.0 2519,341 1875, 3 156,728 42,506 113,53 224,10 326,52
- 3550.9 2496.127 =946.9 148,847 46,042 113.43 231 3> 334 36
o v s o W g s I g . " .
3750.0 2494,854 849.3 130,207 50,833 112 77 245 73 358 58
“ 3850.0 2%515,806 1688.5 119,560 51,814 112,24 252,73 3,99
~m~w&n~»3959re~42§501i34~»w , _ 1432 —4idy -
4050.0 2596,883 3196.9 100,037 50,847 110,87 266,10 24,09
~ 4150.0 2655,006 3855.2 91,228 49 1064 110,08 272 61 32 88
) -L,_..w.ﬁ.,...‘__,,._m,ow_e.,,,. £ .. B3 74 . . 4 ; -8 N5
4350.0 2001,048 4975.6 76,765 43,892 106,38 284,24 §7111
- © 4450.0 28B86,861 5442.8 71,014 40,786 107,52 289,77 52,64 :
1~mw~~w«4550TGw~29¥91893~w—§853T¥u~—651684——-5¥149% —$86467 36—
3n03%4,168 6048.,2... 63,786 38,749 106.22 297 72 99,44
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- Section 5

SEQUENCE OF EVENTS

The current sequenée of events table for the AE-C mission has not been
completed at the time of publication of this DTO report; it will be
transmitted to NASA when it becomes available.
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Section 6

DTO WEIGHT SUMMARY AND INFLIGHT MASS PROPERTIES HISTORY

Table 6-1 is a DTO weight summary for the AE-C mission; the spacecraft mass
properties presented in the table are taken from Mission Specification No.

203-02-000T7, Revision Letter D. Table 6-1 was prepared subsequent to the

DTO trajectory simulation. Table 3-5 reflects the weights used in the DTO

trajectory simulation. :

'Figures 6-1 through 6-10 provide an inflight mass properties history in
graphical form for the AE-C mission. Major events depicted in these
figures are indicated below: , :

ITEM - TIME (SECONDS)

Lirtofs S 0.000
Solid Motor Burnout (6) ,' | | . 38.614
Solid Motor Ignition (3) 39.000
Solid Motor Burnout (3) IR 77.81%
‘Solid Motor Jettison (9) 96,000
MECO -~ . 269.5%
CvECO | 275.559
Second Stage Ignition : | 281.559
’Fairing_Jett;sbn;- T 285.000

SECOM S : : - 611.087
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Table 6-~1

DTO WEIGHT SUMMARY

AE-C CONFIG. 1900

ITEM WEIGHT (LBS)  WEIGHT (LBS)

8. SECOND STAGE USEFUL LOAD | 1,549.68
AE-C Spacecraft 1,500.00
Payload Attach Fitting 14,48
Spintable Adapter (1B08160-1) 15,03
Attach Fitting Adapter (1B9598L-1) 20,17

9. DRY SECOND STAGE DSV-3N-5 (5/N 20009) '1,746.10

(LESS ABLATIVES) L

10. TRAPPED PROPELLANTS 15.26
Fuel 6.22
Oxidizer 9.0k

11. HELIUM (2 BOTTLE SYSTEM) 20.34

‘ 12. NITROGEN RESERVE (6 BOTTLE SYSTEM). 12.19

13. PROPELLANT RESERVE o 227.37
Fuel 69.88
Fuel Bias 27.00
Oxidizer 130.L49

22, NITROGEN USED DURING COAST & FIRST BURN 3.95

24, TCA BOILOFF 3.21
Fuel 1.30
Oxidizer 1.91

25. SECOND STAGE ENGINE CUTOFF 3,578.10

26, STOP TRANSIENT 5.83
Fuel _ 2.01
Oxidizer 3.82

23. 7.10

ABLATIVE EXPENDABLES
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Tab;e,6-l»(C0ntinded)

~ DTO WEIGHT SUMMARY
AE-C CONFIG. 1900

ITEM ' WEIGHT (LBS)  WEIGHT (LBS)
27. PROPELLANT CONSUMED 10,063.88
Fuel ©3,469,16
Oxidizer 6,594.72
28. FAIRING DSV-3E-T7 (S/N 20251) 544 .60
29. START TRANSIENT 3.11
‘Fuel 1.00
Oxidizer 2.11
30. ‘SECOND STAGE IGNITION 14,202.62
31. FIRST TO SECOND STAGE ADAPTER DSV-3N-2A 258
(8/N 20008)
32, DRY BOOSTER DSV-3N-1A (S/N 20008) (585) 9,246
33. TRAPPED PROPELLANTS AND GASES 998
’Fﬁel 176
Liquid Oxygen 125
Gaseous Oxygen 573
Gaseous Nitrogen 117
FABU Lube and/or Fuel 6
Helium (POGO) 1
34. RESIDUAL PROPELLANTS 362
Fuel 361
Liquid Oxygen 1
35. RESIDUAL VERNIER PROPELLANTS “sY
Fuel (Includes 11 pounds vernier refill) 25
Liquid Oxygen (Includes 7 pounds vernier 29

rerill)




Table 6-1 (Continued)

DTO WEIGHT SUMMARY
'AE-C CONFIG. 1900

ITEM WEIGHT (LBS)  WEIGHT (LBS)
36. VERNIER ENGINE CUTOFF 25,121
37. VERNIER PROPELLANT CONSUMED Lk
Fuel 16
Liquid Oxygen 28
38. MAIN ENGINE STOP LOSSES 66
Fuel . 22
Liquid Oxygen LY
39. MAIN ENGINE CUTOFF 25,231
L0. LIQUID PROPELLANTS CONSUMED . | 177,921
Fuel 58,265 |
Liquid Oxygen 119,656
L1. LIQUID PROPELLANTS & GASES VENTED 196
Fuel Overflow 15
Liquid Oxygen Overflow 4o
Gaseous Oxygen Vented 14
L2. SOLID MOTOR CASES (6) (FIRST BURN) 9,558
Solid Motor Cases (6) 8,826
MDAC Modifications L1y
Cork Insulation 318
43. -SOLID MOTOR CASES (3) (SECOND BURN) 4,779
Solid Motor Cases (3) 4,413
MDAC Modifications 207
Cork Insulgtion 159
L4, SOLID MOTOR PROPELLANTS & INERTS 49,578
CONSUMED (6) (FIRST BURN) ‘
Propéllants 49,218
360

Inert Loss During Burning
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' Table 6-1 (COncluded)"

DTO WEIGHT SUMMARY
AE-C CONFIG. 1900

ITEM | . WEIGHT (LBS). WEIGHT (LBS)
45, SOLID MOTOR PROPELLANT & INERTS - , - 2l , 846
CONSUMED (3) (SECOND BURN) ' _
Propellants . , : 2k,660
Inert Loss During Burning 180
Pyrogen . 6
47. SOLID MOTOR NOZZLE PLUGS (3) | _ 22
(SECOND BURN) ' '
48, LIFTOFF o S | 292,131

PROPELLANT DATA

ITEM o | WEIGHT (LBS)  DENSITY (LBS/FT°) P
FIRST STAGE
Oxidizer in tank at liftoff 120,k19 © 70.4k26
Fuel in tank at liftoff 58,652 . 53.1700

SECOND STAGE

Oxidizer loaded _ - 6,7k2.09 90.1k2
Fuel loaded 3,576.57 56.376
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Y MOMENT OF INERTIA IN SLUG-FT2
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FIGURE 6-5
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Section T

INSTRUMENTATION CHANNEL ASSIGNMENTS AND
GROUND MONITORING ASSIGNMENTS

. The instrumentation channel assignments for the AE-C mission are
~ presented in Table T-1.

The ground monitoring assignments for the AE-C mission are presented
in Table T-2.
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Table 7-1 (Continued)

INSTRUMERTATION - CHANNEL ASSIGNMENTS - AE-C MISSION
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Table T-1 (Continued)

,INSTRUMENTATION CHANNEL ASSIGNMENTS - AE-C MISSION
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INSTRUMENTATION CHANNEL ASSIGNMENTS - AE-C MISSION
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Teble 7-1 (Continued)
"INSTRUMENTATION CHANNEL ASSIGNMENTS - AE-C MISSION
3.3 PCHM Telemetry Parameters (Second Stage‘FM Channel 'G)
~— Word lio, Symbol Parameter
1 ele) ~ Roll angula.r change over msec period
2 al¢) Roll attitude error
3 e(e) Pitch angular change over msec’ period
4 a(e) Pitch attitude error
5 e(9) " Yaw angular change over 20 msec period .:
6 . - aly) Yaw attitude error ’
T ¢ (1) ~ Roll DAC or on/off output {
8 £ (2) _Pitch DAC or on/off output i'
9- g (3) Yaw DAC or on/off output
10 t _Clock time
11 _, s(l),' -Shaped roll re@e
12 . £%(3) Shaped pitch rate
13 3 (5) Shaped yaw rate
1k £ (2)  Shaped roll attitude
15 £5( 1) . Shaped pitch attitude
Lo N 16 ' €s(o) ohaped yaw attitude
17 8 (¢ ) Programmed roll rate
18 'l(e) Progranmed pitch rate
19 b (v)- Programmed yaw rate
20 DY Ve_hiéie output discrete word #1
. 21 D2 ' ~ Vehicle ont'pdt:.discrgt'é word £2
22 _ /1, Orthonoma.lization pai-a.uxeter
23 - Computer self check status word
2l t Clock time '
25 VP (x)
05 : c\'B.(Y) Increment of velocity gained in body
B coordinates over 20 msec period
27 eV (2) : :
. T SIZE [ CODE IDENT NO. [DRAWING NO.
e SRs R T o | A | 18355 | /B895 55
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Teble 7-1 (Continued)

. INSTRUMENTATION CHANNEL ASSIGNMENTS - AE-C MISSION

Cle
Symbol |

]
w
w
L

*cuip

T
a

node

vW(x)
v"(y)

V

(x)v

P (Z)_j

(X)
Av“(y)
AVH(Z)

3.3 PCif Telewetry Parameters (¢ fecond Stage ‘Fi{ Channel G) {(Cont'd)’

Parsreter

Most significant word of the attitude
transfovmation natrix from boug to inertial
coordinates

AdJjusted clock time used to sequence all
vehlicle cperation,

. PLAG indicating current wrea cf guidance
“eonputations,

Acceleraticn along vehicle thrust exis

Present velocity in computational coordinates

Present vposition in co"“utational
coordinates .

Total velocity change over guidance interval

B T .

WLBTYERMN LVIGION

SIZE | CODE IDENT NO. DRAWING NO.,
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Table 7-1 (Continued)
INSTRUMENTATION CHANNEL ASSIGNMENTS - AE-C MISSION
3.3 PCM Telemetry Parameters (Second Stage 7 Channel G) (Cont'd)
.
Word o, = Symbol ‘ Parameter
'SO : - Sub frane "s'ync word ~ fixed value &
: 05341116 (octal)
51° - o= ID word - fixed value = 67432222 (octal)
52 ey FLAG indicafing current area of guidance
computations
53 R . Time-to=go to end of stage
54 " aroTY ‘Time adjustment along orbit o -
55 - PB1) . _
56 pé(2) " Position to be gained over re’ét of stage
: excluding present curve~fit segment
57 PE(3)
58 aP(1)
E*J\ 59 AP(E)' Difference between predicted and nonimu
- position at end of stage
60  4P(3)
61 A1)
62 - A(2) Present predicted acceleration of vehicle
N from curve fit data
63 A(3)
64 - _ Subfra:ne sync word-fixed value =
05341116 (octal)
65 b' - : ID word - fixed value = 6Tk33333 (eoctal)
66 ‘I‘MQUID ' FLAG indicating current area of guidance
v . computations .
67 éﬂ , Closéd-loop guidance steering pitch rate
68 éﬁ ' Clésed—lodp guldance steering yaw rate
69 cv'"(x)ﬁz(xﬂ Predicted position error in body cnordinntes
X LPrelaunch - grro bias corrections
“T SIZE | CODE IDENT NO. | DRAWING NO
LAS . z
MCDONNELL oqﬂu;aé"mvtn‘;zzgzauncs co. A 18355 /ESO&S =4
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 Teple 7-1 (Continued)

A

747 -

" a D e

INSTRUMENTATION CHANREL ASSIGNMENTS ~ AE-C MISSION
3.3 PCM Telemetry Parameters (Second Stage FM Channel G) (Cont'a)
. word MNo. Syrbol ~ Paroncter
I_! : .
0 . e (Y) [1_3(Y)] Predicted position error in bLody coordinates
4 [Prelaunch ~ gyro bias corrections|
71 - gP(2) E’-(Z}J
12 X Bx)
{ B
13 CVB (Y) E: (Yﬂ ~Predicted velocity error in body coordinates
. M B [Prelaunch « alignment error correction]
Th evi(z) [B(z)) T | .
‘
75 aa(x). -
3!
76 AtlI (Y) Present acceleraticn error in body
cLo M coordinates
1 ~ Aa (2) :
18 - Subframe sync word - fixed value =
05341116 (octal)
19 - ID word - fixed velue = 674 3LkhL. (octal)
b**. 80 " '1"\'1(}UID FLAG indicating current ares of guidance
‘ - computations
81 X Storage location for single shct pararmeters
82 cl Roll rate time varving gain
83 ' €2, Roll attit\_xde.tinie varying gain
A
8k -C3 Pitch rate time varying gain
8 Ch Pitch attitude tire varying gain
86 418 Correction in time-to-go
87 KGUID Closed-loop tarpeting constants table
pointer ‘
88 KFILT(1) Roll-rate filter table pointer
89 KFILT(3) Pitch-rate filter table pointer
. . STZE ] CODE TOENT 10, DRATING NO.
memoNNELL Be g e e %, L A | 18355 | /BE2ESS
MUNTINOTON BEACN, CALINOC RAIA T MCOONNELL DOUGLAS, . . R
‘ SCALE REV asnF&T /5
)



Table T-1 (Continued)
INSTRUMENTATION CHANNEL ASSIGNMENTS - AE-C MISSION ,

3.3 PCl! Telemetry Parameterb (Second tagé'FM éhannel G)v-(Ccnt;d)

Word Ro.

Parometor

Symbol -
90 KFILT(5) Yaw;-rate.ﬁlt'er table rointer . -
91 NF?steer Type of sféerihg‘indiéator
92 . Subfrare sync word - fixed value =
05341116 (octal) . . . !
- ID wofd - fixed ‘v’alu‘e = £7k31111 (6ctél) :

93

N

CODE D7 T NO. [0 -AiiNG NO.

SIZE
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Table T-1 (Continued)

CDR
CCwW
Cw
™
GC
GG
Hz
IMU
KHz
LOX
ME
MECO
MRD
10) ¢
PCM
PDM
P/L .
SECO
PS
VE .
VECO

b~ 4.0 TABLE OF DEFINITIONS

.Command Destruct Receiver
Counter-Clockvise
Clockwise
Frequency Modulation
Guidance Computer
Gas Generator
Hertz
Inertial Measurement Unit
Kilohertz
Liquid Oxygen

- 'Main Engine

Main Engine Cutoff
Measurement Request Draning
Oxidizer
Pulse Code Modulation
Pulse Duration Modulation
Payload
Second Stage Engine Cutoff
Thrust Pressure Switch
Vernier Engine

< Vernier Engine Cufoff

INSTRUMENTATION CHANNEL ASSIGNMENTS - AE-C MISSION

L YT £

. MCDONNELL DOUGLAS
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' mTable T-1 (Concluded) .=
INSTRUMENTATION CHANNEL ASSIGNMENTS AE—C MISSION

GENERAL NOTES

Priority 2: Channels classified priority tvo may be nonoperational for

5.1 Instrumentation Launch Priority Definitions

Priority 1: Channels classified priority one shall bo'propérly functioning

gt‘liftoff; Launch permission shall .-not be granted until mel-
functions of priority one channels are isolated and corrected.

A priority one channel is so classified because:

1. The channel is mandatory to determine vehicle launch status.

2. The channel is mandatory to monitor hazardous systems
(Kydraulics, Preumatics, Ordnance).

3. The channel is mandatory to evaiuate mal unctions in
vehicla -primary systems.

flight if:

1. The malfunction is isolated
2. The malfunction will conrlusively have no impact on vehicle
performance.

Priority two channel is so classiried because:

1. The parameter, although nccessary to verify launeh statvs,

.. 1s also monitored on AGE.

2. The channel is 'backed up' by other instrumentation where
potentially destructive systems are being monitored.

3. The channel is reguired to regconstruct vehicle fliegnt
trajectory and vropuision verrormnace i.e., Hydraulics,

~ Pneumatics, auto pilet control, engine.
L. The channel is part of an R&D instirumentation mod, is
“implemented for limited effectivity, and its loss will
impact future analysis for which the R&D instrumentation
-was required,
Priority 3: Channels classified priority three need not be operational for
- flight. Launch permission shall not be granted until the fault
is isolated. Repair of the malfunction shall proceed only if
launch schedules are not impacted. Launch preparations shealil
- proceed upon verification that vehicle functions or higher
priority channels are not impaired by a priority three channel
malfunction.
Priority three channels are so classified because'
1. They are not priority one or two.
2. They are not required to establish vehicle lnunch gtatus,
3. They are not necessary to evaluate vehicle nission
performance.
4, They are desirable for failure evaluation.:
v

.é:

MCRONNELL DOUGIAS ASTRONAUTICS co.

MUNTINGTOA RERATN, CALIFORNLA L 3:&__
. v

SIZE | CODE IDENT 110, |DRAWING NO.
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Table T-2

GROUND MONITORING ASSIGNMENTS - AE-C MISSION

Following are the perameters to be ground monitored. These are measurements
of the key migsile functions to be monitored in the blockhouse prior to

missile liftoff.

The assignments include key Aerospace Ground Equipment (AGE)

parameters to be monitored in the dlockhouse prior to missile liftoff.

First Stage

ITEM

O o =N 0NV W D

[
o

[
[

12

13

14
15
16
17
18
19
20
21
22
23
2h
25
26

PARAMETER

Main Fﬁel Tank Top Pressure
Main‘Liquid Oxygen Tank Top Pressure
Fuel Start Tank Pressure

Liquid Oxygen Start Tank Pressure
Engine & Control High Pressure Bottles
Engine Regulator Discharge Pressure

5 Volt Reference }
Command Destruct Receiver Arm Signal
Missile Battery

Main Liqui& Oxygen Tank Levels '

{95, 99 and 100 percent)

Solid Motor Set #1 Interface Connector
(Motors 1, 2, 3)

Solid Motor Set #2 Interface Connector
(Motors 4, 5, 6)

Solid Motor Set #3 Interface Connector
(Motors T, 8, 9)

F.I.P. Switch Monitor S300
F.I.P. Switch Monitor S301
Separation Arm Bus Monitor
Separation Arm Bus Monitor

Ignition Arm Bus Monitor

Ignition Arm Bus Monitor

FABU Current ’

Engine Heaters Cufrent

Lube Line Low Point Temperature

Engine Section Temperature

Helium Bottle Pressure

Command Destruct Receiver AGC

Command Destruct Receiver Channel 5 Monitor

B &3

RANGE

0..- 50 psig

50 psig
800 psig
800 psig
5,000 psig
800 psig

- 5 volts
Light

26 - 30 volts

0]
0
o)
0
0
0]

Light
0 - 28 volts
0 - 28 volts

0 - 28 volts
Light

Light

Light Off
Light Off
Light Off
Light Off

0O -~ 3 amps

0 - 20 amps
0 - 150°F

0 - 150°F

0 - 2,000 psig
Strip Chart
Light



Table 7-2 (Continued)

_ GROUND MONITORING ASSIGNMENTS - AE-C MISSION

Second Stage

ITEM

O 00 1 O W oW N

SRR VR SR R VIR DS\ I U T VO R TN T S S SR SV T B S
©® S AV F W N EHE O WO WD KHE O

PARAMETER

Oxidizer Tenk Pressure

Helium Bottle Pressure

- Nitrogen Regulated Pressure

Fuel Tank Gas Pressure o
Helium Regulated Pressure."
Nitrogen Bottle Pressure
Control Battery Voltage
Instrumentation Battery Voltage
5V Divided Internal Bus
Compartment

Fairing Inlet Temperature
Fairing Outlet Temperature
Hydraﬁlic.Pressure

Comﬁand Destruct Receiver No.
Command Destruct Receiver No.
Command Destruct Recéiver No.
Command Destruct Receiver No.

Command Destruct Receiver No.

H = = DD DD

Command Destruct Receiver No.

Engine Battery Voltage

AGC

Arm Signal
Channel 5 Monitor
AGC

Arm Signal
Chennel 5 Monitor

Nitrogen Bottle Skin Temperature

Helium Bottle Skin Temperature
Arm Relsy #1 and #2 Monitor
Reley Status Monitor
Thrust and Ullage Off Monitor
Liftoff Monitor

Arm Bus Monitér

Arm.#l and #2 Discrete Mohitor

7-22

RANGE

0 - 500 psisa
Strip Chart
Strip Chart
0 -~ 500 psia
Strip Chart
Strip Chart

20 - L0 volts DC !
20 - 40 volts DC

5 volts

30 - 120°F
30 - 120°F
30 - 120°F

|

z

!
@
i

|

g

0 - 2,000 psig
0 - 5 volts DC

Light
Light

0 - 5 volts DC

Light
Light

20 - 40 volts DC

Strip Chart
Strip Chart
Light
Light
Light
Light
Iight
Light

R s ket



Table T-2 (Continued)

GROUND MONITORING ASSIGNMENTS - AE-C MISSION

Second Stage (Concluded)

ITEM

29
30
31
32
33
34
35
36
37
38

AGE Ground

PARAMETER

IMU Logic Voltage

IMU Gyro Excitation
IMU Block Temperature
IMU GX SMRD

IMU GY SMRD

IMU GZ SMRD

IMU Wax Temperature
GC Temperature

GC Logic Voltage

GC Memory Voltage

Monitoring

ITEM

O @ 1 O v & w N

S e
w M H O

PARAMETER

Pneumatic Console Supply Pressure

3,000 psi Bank Pressure
750 psi Bank Pressure

33 psi Bank Pressure (Main LOX Pre-Press.)
25 psi Bank Pressure (Main Fuel Pre-Press.)

2,600 psi Bank Pressure

LOX Topping Tank Pressure

LOX Complex GN2 Supply Pressure

First Stage Regulator Outlet Pressure
Second Stage Regulator Outlet Pressure
Stdrage Tank Pressure - Liquid Oxygen

Helium Fill Pressure
Nitrogen Fill Pressure

7-23

RANGE

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

RANGE

-~ 6,000 psia
- 3,500 psig
~ 800 psia

- 50 psisa

- 50 psia
3,500 psia
- 150 psia

- 2,500 psig
~ 1,000 psig
- 200 psig

- 150 psig
Strip Chart
Strip Chart

©O ©O OO0 O O 0O o0 o0 0 o
1



Table T-2 (Concluded)

GROUND MONITORING ASSIGNMENTS = AE-C MISSION

AGE Ground Monitoring (Concluded)

. ITEM | . PARAMETER | RANGE

1k Helium Gas Fill Temperature : -150°F to 150°F

15 - Nitrogen Gas Fill Temperature -50°F to 150°F

16 Helium Preload Pressui'¢ " Strip Chart

17 Nitrogen Preload Pressure Strip Chart

18 Nitrogen Storage Tank Preassure 0 - 50 psig
7-24
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APPENDIX A
MAIN PRINTOUT




> >
888
S

A STAR

ALPHA®

ALPHAYQ

- COMPUTER PROGRAM

A".

al

q@

~ AB60
)MIR PRINTOUT
PRINT
S IRFINITION
35 Components of acceleration along the
g,‘} vehicle axes: positive forward along
vehicle centerline; nomal to the
vehicle pitch plane, to the right; and
down, respectively, rt/seca.
28 Radar azimuth angle: angle between
. the radar site meridian and the pro-
Jection of the radar line of sight
onto the plane tangent to the surface
~ of the earth at the radar site, positive
_ clockwvise fram north, deg. '
83 Pitch angle of attack: angle between
the projection of the relative air
velocity vector onto the vehicle pitch
plane and the centerline of the vehicle »
positive nose up, deg.
85  Total angle of attack: angle between
the relative air velocity vector and
~ the vehicle centerline, deg.
93 . Product of total angle of attack and
. dymic preuu.re, deg-lb/fb .
15 Vehicle alt:l.tude distance above mean

ses levelnecmed along the nomal to
the earth's surface (oblate spheroid)
positive up, ft or n mi.

A1



PRINTOUT
SYMBOL

BETA

BETA SB L#
CHORD FORCE

. -

D-D STAR X
DELTA SB Y

DELTA SB 2

E STAR

E®

Yaw angle of attack: angle between
ﬁhé_prdJectionvof the relstive air

' velocity vector onto the vehicle yawv'

plane snd the centerline of the vehicle,

poéitive nbee left, deg.

Diffe:ence.betveen vehicle centerline
‘azimuth angle, W'L, and the inertial flight
path azimuth angle, ?fai,‘positive for

Aerodynamic fbrée directed along the
vehicle centerline opposing vehicle

27(ft) Redar slant range: straight line dis-

10hk(nmi ) tance from‘radar_site to vehicle, ft or n. mi.

Component of vehicle earth-fixed

- velocity, along the radar line of

A2

Motor yaw deflection sngle: angle be-
tween the thrust vector and the vehicle
pitch plane, positive nose left, deg.

Motor pitch deflection angle: angle be-
tween the projection of the thrust
vector onto the vehicle pitch plane and
the vehicle centerline, positive nose

COMMON  PRINT B
SYMBOL CODE - DEFIRITION
B 84
By 5
-')'.'21 > WL , deg.
c 22
motion, 1b.
p*
p* 88
, sight, ft/sec.
A.y 43
Ai )73}
up, deg.
29

Radar elevation angle: angle be-

tveen the ;adar line of éight and the
piane tangeht fo the earth's surface at
the rader site, positive for vehicle

sbove radar tangent plane, deg.

i
‘
i



PRINTOUT COMMON
_SOMBOL, SYMBOL
ETA 8B 1 "1
PEBX r
rsey ¥
FEBZ ¥
| ]
» L
G 8B L* &'y
G 8B XL* g8'
x5,
e '
G SB &'
aAMMA (Z) T,
or GAMMA SB Z
GAMMA SB 1 "15

S

5 g

6

89 .

10

IEFINITION

Instantanecus azimuth angle: angle be-
tween the launch site meridian and the
plane perpendicular to the surface of
the earth at the launch site containing
the vehicle, positive clockwise from
north, deg.

Thrust components in vehicle coordinates:
T, positive forwerd, positive !'y yevs
nose to the left, positive !" pitches
nose up, lb.

Total resultant gravity vector due to
attractive force of the earth measured
mthex'L, yL, zLeoonumte aystem,
tt/lec . :

ccuponents of gmvity due to attrac-
tive force of the earth msured in a
eoordimtg syetep vhere "'L is poeitive
north, y'L is positive east, and z' L is
positive toward the center of the earth
along & line connecting the vehicle and
the earth's center, ﬁ;/aec .

m@t path elevation angle, non~
inertial: angle between the rotating
earth velocity vector, v o» ard the
lsunch tangent (x-y) plane, positive
for vehicle moving in the direction of
the mimue s axis, deg.

mght path elevation angle, non-
inertial: angle between the rotating
esrth velocity vector, V and the
local ta.ngent plane, positive for ve-
hicle meving away from the earth, deg.

A3



PRIWTCUT
SC.B0L

GAMMA SB 1I

GAMMA SB 1I¥*

GAMMA SB 2

GAMMA SB 21

GAMMA SB 2I%

COMMON
SYMBOL

T 11

rl.I,

L]

Tor

IEFINTTION
Flight peth elevetion angle, inertial:
angle between the total inertial

velocity vecter, V., and the local tan-
gent plane, positive for vehicle moving

away from the earth, deg.

Flight psth elevation angle, inertial:
angle between the total inertisl

'felqcity'vector, V., and a plane per-

pendicular to the radius vector from
the center of the earth to the vehicle
positive for vehicle moving away from

. the earth, deg.

Flight path azimuth angle, non-inertial:
angle between the local (instantaneous)
meridian and the projection of the
rotating earth relative velocity vec-
tor, ﬁé, onto the local tangent plane,
positive clockwise from true rorth, deg.

Flight path azimuth angle, inertial:
engle between the local meridizn and
the projection of the total

velocity vector, VI, onto the local tan-

gent plane, positive clockwise from true
north, deg.

Flight path szimuth angle, inertiel:
angle between the local meridian and
the projection of the total velocity .
vector, ﬁi, onto a plane perpendicular
to the radius vector from the censer of
earth to the vehicle, positive clockwise
from true north, deg.

A4
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PRINTOUT
SYMBOL

INCLINATION
(also in glide

phase)

xx
Y
N~

MACH

==
n
F
8g
Lx

= o "
888
xTxX

PRI SB1I

D-PHI SB 1

PHI SB L*

PHI SB M
D-PHI SB M

PRESSURE

PSI SB I

'Orbxt inclination angle: angle be-

tween the satellite orbit plane and the
-earth's equatorial plane measured counter-
clockvise from due east at the ascending
ndde, ranging from zero degrees for a
vest-to-east orbit to 180 degrees for an
east-to-vest orbit, deg.

Total aerodynamic moments about the nor-
mal to the vehicle pitch and yav planes,
regpectively; My positive for pitch-up

moment and M positive for nose left

In;tantaneous vehicle longitude measured
positive west and negative east from
Greenvich, England, deg.

Nondimensional aerodynamic'forces nor-
mal to vehicle pitch and yaw planes,
respectively; Ny positive left and Nz

Attitude control program rates, angular
velocities about vehicle axes X, Yo, ‘
z,» respectively, deg/sec. '

- Vehicle instantaneous geocentric roll

Atmospheric pressure, lb/ft2

COMMON  PRINT _
SYMBOL CODE - DEFINITION
1 86
M k6
w 7
. moment, ft-1b.
M 19 Mach number.
s k8
"y/" 21
nz/w 20
ﬁqaiﬁive up.
P k9
W 50
R 51
8, 5k~ See “THETA SB I"
¢-1 : 57 See "D-THETA SB 1"
¢L 95
angle, deg.
¢ 'm 6 See "THETA SB M"
b 9 See "D-THETA SB M"
P, 23
[/ y 52 See "THETA SB 1"

A5
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PRINTOUr = COMMON FRION®

SYMBOL  Eopol oo DEEQNINIG
D-PSI SB 1 éi 55 8ee "D-THETA 8B I"
PSL 8B L* v'y 70 Venicle centerline astmuth angle:

angle between the local meridian and
“the projection of the veliecle center- |
~ 1ine onto s plane perpendicular to |
the redius vector fram the center of o
the earth to the vehicle, positive
clockwise fram true north, deg. ;

PSI SB M See "THETA 8B M' |

5

8 ‘See "D-THETA SB M"

oh.  Dynsmic pressure, 1b/r%°,
50  Bee "PEBN" °

Instantaneous distance from the center
of the earth to u:e wucu, re.

¢ <

D-PSI 8B M
Q PRESSURE

£ e

QEBM
REBT

~
o

\n

o

RESBL

]
o

o

O

: -Instantamms ea.rth radius, mamred _ ;
from the center of the earth to the Py
point where the perpenuﬂlnr from
the vehicle to the eart.h'n surface

' intersects the earth's surface, rt,

RSBNM R 51 See "P 5B M* . :
RANGE 8. 2 Surface range: instantanecus vehicle
" | o renge along the earth's surface, based

on the subtended arc and the mean -
earth redius froa launch to present 3
position, ft or n.mi. 1

RHO o 25 Instantaneous vehicle geographic latitude:
' angle measured in the meridian plane .
between the equa.torial pl.ane and the line
from the vehicle perpendicul.ar to the
.earth's surface, positive north of the

equator, deg.

i
+
|
|
i
1
i
i
|
|
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- PRINTOOT COMMOR PRINT

DEFINITION

SYMBOL SIMBOL CODE
REO* . o 26
TAU 5B P L 32
TAD SB R R On
TAU SB PHI "¢

TAU SB T kA 30

TAD 6B THETA T

s {)

TEMPERATURE T 12

THETA SB I o, 53

PSISBI = |

PRI SB I W 52
#, 5k

- Instantaneous vehicle geocentric

latitude: angle between the equa-

torial plane snd the rsdius vector

from the center of the earth to the

. vehiele, poeitive.north of the equator,

 des.

‘Radar polarization look angle: angle be-
_ tween the projection of the vehicle center-

line on a plane perpendicular to the rader
1line of sight and the line of intersection
of the plsne containing the rader line of

sight, perpendicular to the earth's surface

‘ot the rader site, positive counterclock-

vise from the apparent vertical (line of
intersection) as viewed ldoking along. the

'rmrnneofaight, deg.

Eoll redar look engle: angle between the

‘wvehicle yaw plane and the projection of

the radar line of sight onto the vehicle

roll plane, measured clockwise from the

pitch (positive Y m) axis es viewed from
the rear of the vehicle, deg.

90° +T
Total radar look angle: angle between
the vehicle centerline ‘and the radar line

of sight measured from the rear of the
vehicle, deg.

o
180" - T

| Atnospheric temperature, degrees Rankine.

A-7

Euler angles speciﬁing the orientation
of the vehicle guidance inertial plat-
form (i system) with respect to the in-
ertial (eo) coordinate system which is



PRINTOUT
_SDBOL_

COMMOR . PRINT
CODE

THETA SB I (cont'd)

PSI

I
PHI SB I

88

D-THETA SB I
D-PST SB I
D-PHI SB I

E’é’g
98
=z B

D-THETA SB M
D-PSI SB M
D-PEI SB M
THRUST

TOT IMP VEL

61,& o 5655

51 T
o, &
L b
v, 5
P 6

B 9
F 3
t 1
Ve %

coincident with the rotating, earth-
£ixed (e) coordinate system at the
time of launch. Order of rotation:
¥, about Z(positive turning X  into
T ), 6, about Y, (positive turning
z 1nto X)) ¢ about X, (positive
turnmg Yo 1nto zeo), deg.

Rgte change of Euler angles 91, doi,
and ¢1 , deg/eec.

Vehicle centerline elevation angle:
angl.e between the vehicle centerline
and 8 pla.ne perpendicula.r to the radius
vector from the center of the earth to
the vehicle. ’ poaitive for vehicle nose
poiuting avay from the eatth deg.

ml.er angl.ea specifying the. orientation
of the vehicle axes ( X, ¥, g ) with
respect to the inertial reference plat-
form (1 system). Order of rotation:
pitch, @ ‘about Y (positive turning
zh- into X ); yaw, ¥ sbout Z_ (positive
turning X into Y ); end roll, ¢m.gbmt
X, (positive turning Y into Z ), deg.

¢‘,'

Rate of change of Euler angles 9 n

and ¢ deg/sec.
ﬂotal vehicle thrust, 1b.

Instantaneoue time, measured from 1lift-
off, sec. '

Total impulsive velocity gain, ft/sec.

A8




OB Spee com  EYEUNE
| I v 36 Earth paremeter measured in the squatorial

plane, distance from the center of the
earth to e perpendicular to the equatorial
plane passing through the intersection of
the normal from the vehicls with the
earth's surface, ft.

vVEE S 17 Vehicle velocity measured relative to
' the launch point on a rotating esrth
(t.e., the originof the X, Y __, Z,,
‘ er x, ¥, ¢ coordinate systems), ft/sec.

DV EBE ¥, 18 Yehicle scceloration along the flight
' ' N peth, measured vith Tespest to the
1sunch point, ft/sec”.
vyl 'I ok Total velocity, nauumd with respect

' to & geocentrie non-rotating, "inertiel"

reference system, ft/sec.

vijve V/¥y 87 Ratio of vehicle instantanecus inertial

(;L” %) Euee velocity to eireular satellite velocity
at the instantanecus altitude,

VEL LOSS A . Var Loss 101 ~ Velocity loss due to total angle of
attack, ft/sec.

VEL LO8S c¥ v P mg'( VYelocity loss due to aerodynamic chord

~ ‘ - ' force, ft/eec.
VEL 1088 G Yo Loss 99  Velocity loss due to gravity, ft/sec.
VEL 1088 P Ver 1088 98 Velocity loss due to normal forece, ft/sec.

100 Velocity loss due to variation in thrust
and altitude, ft/sec.

VEL LOSS VA Y,

v (m) ‘ v Q "lnt.emtinc accelerometer .v:eiocity, ft/sec

‘g‘x.. at) ‘

A9



PRINTOUT COMMON  PRINT

SYBOL SMBOL CCDE  IEFINITION
WEIGHT oW 16 Instantaneous vehicle weight, 1b.
WIND AZIMUTH €, 2 Wind azimuth angle: angle between the

local (instantaneous) meridian and the
direction from which the wind is blowing
measured in a plane parsllel to the local
tangent plane, positive clockwise from

true north, deg.

WIND SPEED v L3 Local wind speed, measured relatifevto
a rotating earth, ft/sec.

X 8B CG XCG' 13 _ Instantaneous center of gravity measured
‘ positive aft of vehicle station zero, ft.

|
|
|
|
i

X 5B EE e n Right-handed cartesian coordinate system
Y SB EE ‘ .
7 SB EE Yee T2 with the origin located at mean sea

level at the launch site and rotating
Zee 3 with the earth: Xee is positiye ncrth,
Xée is posi?ive east, and Zee is posi-
tive inward, ft.

D-X SB EE kee’ Yoe? 4,75 Velocity components relative to the
D-Y SB EB - - Py 4
D-Z B EZ Zee 6 xee’ Yee? Zéevcoordinate system, ft/ sec.
X3BG X 7 Right-handed cartesian coordinate system
1 5B G Y 78 with the origin located at nean sea
Z 5B G 7 79 . ;
level at the launch site and rotating
with the earth: X is positive in the
direction of the intended flight (launch)
azimuth, Y is positive to the right, l
and Z is positive inward perpendicular
to the surface of the earth, ft.
D-X SB G X 80 Velociiy components relative to the X, Y, Z
g:é gg g 'g gé  coordinate system, f£t/sec.

A-10
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GLIDE PHASE PRINTOUT

PRINTOUT COMMON
_BYIB0L SIMBOL
AR ) 'R
A(F) LA

. (a4
ARG PER w
BETA V4
BETA(F) ﬂf
DECLIN d
DELTA A
LCCLATRICITY e
E/M E/M
GAMMA(1) (F) Y.’lf

P\ O‘V‘I

GP 2

- GP6

"GP &

GP 2

GP '6

GP L

GP 4

GP 6

GP 2

"of the earth at the launch point, ft2/sec .

- DEFINITION

Azimuth angle from the launcher to the
location of the impact or intercept

point, deg.

‘Argument of perigee: angular distance

measured from the ascending node to
perigee in the direction of motion,
rahging from 0 to 360 degrees, dep.

True anomaly at start of glide, deg.

True encmaly at impact or intercept

- altitude, deg.

Declination of outgoing asymptote of
hyrerbolic orbit angle between outgoing
asymptote and equatorial plane, ranging
from -90 degrées-at the South celestial
pole to +90 dearees'at the Horth celestial
pole. deg. '

"Ratio of vehicle instantaneous irertial

velocity to circular satellite velocity
at the instantaneous altitude.

Eccentricity_df the instantaneous conic

(2-D) trajectory.

Energy per unit mass of the vehicle based
on a zero potential energy at the surface

2
Flight‘path elevation angle at impact‘on
earth or intercept of a predetermined alti-
tude, inertial (corresponding to Sr)t angle

between the total inertial velocity vector

"at impact, VI , and the plane at the surface
.of the earth perpendicular to the radius
. vector from the center of the earth to the

“point of impact, negative for vehicle

hezding toward the earth, deg.

AN



PRLWTOUT - COMMON o
SYMBOL SYMBOL " RO¥ . DEFINITION

—— —— — | e -~ - = o W= e ——

CAMMA(2) (F) yz GP 3. TFlight path azimuth angle at impact on
£ _earth_or,intercept-of'a predetermined
altitude, inertial (corresponding to Sf):
angle between the impact voint meridian
and'the‘projection of the.total inertiai
Yélocity vector at impact, VI,, onto the
plane at the surface of the efrth perpen-
dicular to the radius vector from the cen-

ter of the earth to the point of impact,

‘ positive .clockwise from true north, deg.
I » 4 _ "GP s Orbit inclination angle: angle between |
| ' | the satellite orbit plane and the earth's o
equatorial plene measured counterclockwise N
from due east at the ascending node, ranging
from zero dégfees for a vest;poeeast orbit.
to 180 degrees for an east-to-west orbit,
dég. _ _ ‘_ | :
MU(F) Mo GP 1 Longitude of vehicle impact on earth or

intercept of a'predeterminedbaltitude

(gofrcsponding to S¢), deg.

P P : GP 5 - Orbital period of the instanteneous conic. ;
(2-D) trajectory, min. _ :
R(A) r GP 5  Radiael distance from the center of the :

earth to apogee qf the instantahéous :
conic (2-D) trajectory, n. mi. : N
R(F) r GP 3 - Radius of the earth at impact, n. mi.
R(PER) r GP 4 Radial distance from the center of the
' earth to perigee of the instantaneocus |
. conie (2-D) trajectory, n. mi. ' |
RHO(F) Py GP 3 Geographic latitude of vehicle impact on
' earth or intercept of a predetermined
altifude, deg., - "

A2
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PRINTOUL COlpMoN

@ suoon SYMBOL,
RisH A 1
Rno (PRI) (1) P .
5(BAR) 8
s(F) . 5,
TAU 7
TAU(F) _ e
. T(F) te
V(A) vy
V(F) - Ve
V(INF) Vine
v( v
(P) b

GP

GP.

- GP

GP

GP

GP

P

GP

GP

GP

Row

1

ro

DEFINITION

Geocentric latitude of vehicle impact on
earth or intercept of a predetermined
altitude, deg.

Product of the average earth radius and
the central angle (in radiane) traversed
during glide, n. mi,

Predicted impact or intercept range,

V-assuming vacuum trajectory, based'on

instantaneous poaition and velocity
coordinates, n. mi.

Time«since or to perigee at start of

‘glide, sec.

Time since or to perigee.at the i{impsact

on earth or intercept of a predetermined'.

. altitude,.see

Time to impect on earth or intercept of

a predetermined altitude, measured from

liftoff, sec.

Apogee velocity (inertial) of the glide
phase orbit, ft/see

Total velocity at impact on earth or
intercept_of a predetermined altitude

' (corfesponding to § ), assuming vecuum

're-entry, measured with respect to a

geocentric non-rotating "inertial“
reference system ft/sec ‘
Hyperbolic excess velocity,‘ft/sec.
Perigee velocity (inertial) of the glide
phase, orbit, ft/sec. '

A13



~ - PROGRAM AB60 = SD TRAJECTQRY

. ABbU BD 19 RR 1 CASE 2 ‘PAGE 1

‘ 4 P ME e AL T TUDE ——— RANGE— THAUST———  WE1GH?
® 2 GAMMA SB 1Is GAMMA SR 2[® Vv SB | V S8 E pev S8 E
3 THETA B L* = °S] 5B L+ ALPHA ~ BETA ALPHAW
ST 4-—GAMMA SB L - —GAMMA- §B--2 - — M R R e
5 PS! 88 | GAMMA(Z) P SB M 0 SB M R §8 M
- & RSBC RSB | PH] SB M  THETA SB M  PSI SB M
o -9 -Q -PREBSURE —GAORD-FAREE - —X—8B-§ ¥-$8--6 2586
8 MACH PRESSURR DeX SB G DeY SB G D*Z SB G
- & A SB XB G SB L+ X $B EE Y SB EE Z SB EE
~----40 D STAR 1 - DeD-STAR Xt -DwX-$8-EE— DeY-SB-EE—— De2-$B-EE
11 E STAR 1 ASTAR $  TAUSB T YL TAUSBR 1 TAU SB P 13
- 12 M SB Y MSBZ ~ X SB CG NSB Z /W TOT IMP VEL
=43 VEL LOSS CF ~VEELOSSNF-—VEL L0858 VELLOSS VA VEL LOSS—hA——
14 ALPWA ® J  PHI SB Ls DELTA SB Y DELTA SB Z  V(GAJNED)
~ 45 TOTAL IMP 4 TOTAL IMP 2 TOTAL [MP 3 TOTAL INP 5 0SB W
. 46~ 0 8B L - ——DELG——— 4 §B-¥B— A §B-2B——FOTAL {MP-6——
~  GPL  T(F) S(F) MUCF) RHO(PRI) (F) V(F)
QPR GAMMA L F—BE T ; , “tF) -
| GP3  RHO(F)  GAMMA(2)(F) RCF)
~ QP4 ECCENTRICITY  R(PER) V(P) BETA- DELTA
B A G .1 o L & 3,2

"~ GP7 ARG PER
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04 88500 ————0--000.00—

35,0000
n211|2

e $ 4y B8

»213,2

92.737
1000

. - 1 W
200
0,0

-9 QBB |
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AB6C BD 19 RR 4 CASE 2 PAGE 3
BBGIN-STAGE -I-ROLL -PROGRAM-— et s et e~ 3 e e e e e
1 2:020 211.219 ,664 370359,9 289G24,8
2 (0845 83;9976-——4 255349 —— —-}4.~99.§—.--_..-..__.¢r955_
3 89,820 357 816 L0418 004 1038
4 BG,975 274,746 120,621 34,756 34,576
B T R = S v 0-0080————0+-00005— -
b 20903260,7 20903:49,5 -53c5000 90,0000 £.0000
7 27 12.29 10 0 0 »21%.2
8 3l - 2409+ 414 +0.0 L m14,99
<] 43,227 32, 142" 10 w0 w211,2
¢ 415/9 7 1 00 -, 01 =14,99
e oy 263334 n&-—-———%uémm 398,205 ——— -raus S
12 1 02 1,126 » 000 92,737
13 pU0L Q090 64,284 13,459 v 000
44— 4035 98,344 =000 =000 79,278
15 393461 3 Dol 322873,7 0.0 1 00
16 200 QG "« 00 »,.00 0,0
1 5,000 301.429 951 393829, 4 284066,8
2 . 2,339%¢ 89,9933 1255,902 46,876 12,451
e B o ByBLO . 354,554 43 045 — S
4 89,946 272,379 120,624 34,756 34,376
5 1961uuo B9.945 4,53571 0:,00000 0,00000
. 6 - 269u3358,9.. 20993049.am-as+a22L SSSCY, I X 7.7 WSRN S. ¥, ¥, T E——
7 2,50 118,05 20 T «303,4
8 V54 2393.267 204 , 04 46,88
- 444593 .. 32,1418 +0 S IOL. I—— — =308 e84
1o 41579,5 ) 2 00 -, 04 46,88
11 #3139 331 335 90,037 184.605 1045
SYE - 245 Aty 24 e G G 244 BB
13 1019 .GO" 140, 710 33.897 4000
14 ) 396 108.65¢ ®,000 “,000 207,585%
18 103540541 . Db 4234615.9- 840- SIS ¥ SN
16 VUi 00 «, 00 =,00 0.0
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BRD

AB60 19 RR 1 CASE 2 !
S = AAyEE— 20686 R 352 - —443FQ(4 - ——BFBERQ R
2 5,7567 89,9818 1261 ,258 126,510 19,606 .
3 89,817 349,206 X 1042 1057 :
< - 4 - 894959 270 T 32062 ——3 4 —;seum\-‘—--wma 4,578 e
5 196,040 39,909 4,53571 0400000 0,00000 |
6 209 ;3769 ,5 20903049.5' -27.2143 90.0000 0,0000 !
N }-5—,-6 LRI . B 0 . I s B 1 2 _‘.6.....- e - F + B |
8 v11 2061.,733 106 19 126,51 i
9 51.'747 32.1405 10 .'6 .720'0 i
- 4 4158447 4+¥ R 5 L | T L] o TE——
11 1438 334,337 89,432 161,938 030 ;
12 19,4 20,8 =1,447 1000 516,686
R . T 1*246*--'-*-"“ s g ) ;"v«'""**"'%’?%"._"‘"};(’w- .......... 68'; 51.5._«.._,,,.._.--._.-,\.A...’Nog.o,._w-w....,-_ ,
14 1,062 125.968 -, 000 »,000 447,925 |
15 22A2845,4 PRy 1668213,2 0,0 100 i
R e 2" x” -y 8- " 00 e
BEGIN STAGE.1 PITCH PROGRAM ~
- BEGIN STAGE-I--YAW- PROGRAM —~— -~ e o |
1 194629 720,006 2,352 443300 4 275120,2
2 5,7567 39,9818 1261,256 126, 510 19,606 g
-3 B9gBLT o 3894206039 " Gda . +057 |
4 89,999 275.477 120,621 34,756 34,576 {
5 196,000 B9.9CY 4,53571 “1,12072 -,27251 :
6 - 209037085-—2099504575————adTrBE4T B0 y 000Gy BYOG |

7 18,62 816,02 12 16 =720.0

8 111 2061.733 106 019 wi26,91

9- - 51 T47 e 3241405 s w6 #22040 o

- 1) 41581,7 1,3 100 ., 20 «126,51

11 1438 | 331.337 \ 89,432 161 938 L 030
-32 - - - .1.‘.9.,'. 4“_,, e s @l g - - __.4_’_4.44_.__.” - .’5‘09"" e & 6,'_639
13 1246 006 321,448 e_:a 515 + 000
14 1,062 125,968 =, 000 -.000 447,925 :
45 --22R0845, 4. 3.0 1468233,2 60 Y. IR
16 10 » Q0 =, 00 ,00 0,0 f
" N ) 2
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- AB60 BD 19 KR 1 CASE 2 | - PAGE 8
: 1 150064 162370 PG Gy G0 b4 BBFG F B — 265272 P

o 2 19,9813 90,5792 1272,625 282,520 26,880

. 3 84,425 199.312 2,296 '376 2,324
— g 8645460 . 203,750 120,634 34,786 34,576 ...

5 196,304 B6.546 4,53571 “34,12072 »,27254

- é 20904677 ,3 20903049,6 “4,5058 84,2749 12194
P o 66489 - -2153.02 ———2440 By S 8882 T -

8 122 1994.677 14,50 1,97 0242,38
10 - 41586,9. . . =g, 3. e mB. B9 0242,38 .

v 11 1,688 331.309 92,084 139,289 4,232

- 12 409643 615,2 1,675 “,G03 829,731
S ¢ SRR & ¥ SRR T SE— 1'C A7 P S——'t 3t T T Y Su—

14 155,247 ~3.235 =, 003 ' y 018 724,993

~ 15 3760531,4 240 2523247,7 00 103
P I SEER . 1 S 04 _.n_m 12— Y D S

- 1 16,000 '1883.578 37,177 497828,2 263227,4
- SRR 3 M S DT S S ¥ - -e#enm«———nmaaré%-*m-

3 83,342 196.833 «2,374 | 410 2,409

- 4 8‘3 481 204829 120,02¢ 34, 756 34,576
5 .. 1964680 - BS.4Bi ___ _4,83574  _ a4,12072  — =,27254 — __

. 209064933,2 20903049,6 10322 83,1447 =,00990

- 7 A2, 22 3337.83 4,7 7,5 ©1883,6
- Y MRS S, ¥ - 9N -+ - DT, . w-mﬂzw.-lé_——--—-e«blrssm- S

L 9 60,441 32,1369 38,0 «18,7 ©1883,6

. ip 41584,6 *3,. 4 ‘ w1978 -7.92 #269,59
e A e e By QR 3344290 92,692 44 773 4,829

e 12 =5124,9 807,9 »i,722 -, 004 896,820

~ 13 1, 6“4 «012 514,100 110,476 v 177

e Al 1984 D9 e B3 b w Q08 ' 023 784,738 .

is 4\,‘31765 8 ' Oy 26955372,0 40 y 04

- 16 403 .01 _ -.03 , 15 040

—

- ' _ A9




AB6D BD 19 RR 1 CASE 2 PAGE 6
END FIRST PITCH RATE - STAGE I |
CEND - FHRET R O bR ATE oG TR GE i mr - cmmvmmmies w4 m o e i L s e
END FIRST YAW RATE -~ STAGE I : . ‘ '
1 16,000 1883.578 37,177 497823,2 263227,4 f
2 12,1985 - 90 8698— 1RO ROI 2O 42928 F44 -
3 83,352 196.833 .2,374 410 2,409
4 85,4491 204.82; 120,624 34,756 34,576
B 196y gdi BBy 48— Gy BBUR Gy OOy BDORY o
)
7
8
9

20904933,2 20903(049,6 10322 83,1447 -, 0090
T Ag,22 3337,83 41,7 7,5 «1883,6
S R V-2 L T ¢ S TN Y S N SUS—- 7 - 2 S—
' 60,441 32,1369 38,0 w187 »1883,6
16 41584,6 -3,4  =19,78 7,92 269,59
14 PP PRIt 7HC PNt 10 ¥ TSN 55T S— -t S
12 ~5124,9 Bu7,® -1,722 -, 004 896,820
13 1,604 L512 514,100 110,476 177 |
14 - “1ea1eeswm-~um~uraa4--m—-—ufaos—é~ BT S LT Y S—
15 4:817¢08,8 2, 2695572,0 0,0 , 04
16 . Q\‘s o vcl -.03 .15 o 3

e e v e =T e e e e L T e L e ot e SIS A R
'
i
1
. 1

-~ ~ on ave.m suap e e e e R
§
H
=3 - o — .

— - - —

i
)
i
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AB6O P.D 19 RR 1 CASE 2 PAGE 7
4 204600 34984 43— A F8v Ay - B35 44t @B 4 7B - -
2 17,9095 92,2526 1299,843 394,315 33,431
3 B,298 196,954 - L6387 1292 y 701
~ Y 82,481 - - 198 2 —— —420 02234 PBE— 34,528 .
5 19610::'0 82.48¢ 00000 6400000 0.,06000
~ ] 20936248,2 209030501 v 0522 . 83,1447 »,0090
- y SRR, W Y JOUC B, SR {9 & W 1 - S 48647 . S— LY ] S E——"
8 196 1882.8490 _ 51.54 2,04 w390,92
- 9 6%,294 32,1328 =174,9 67,5 «3198,1
- 18- - 41 558 Y S % 2 V——"Y VPV Y. W m.ng;é,ﬂss—_.._m-sso,se—— -----
11 3y 858 331.147 90.062 134,776 4,890
~ 12 2319.3 1G63,5 »1,918 .002 1178.710
R T R - 0 G«——W-éuwﬁls— e A B e 2 A
14 117,813 + 947 ",004 », 009 2036,430
~ 15 5433009,0 0?2 3389%99,2 £s0 17
RO 1 VRS SN | . SN Y, 7 VR ——— . ¥ - WA DY, S—
arPs 50,8068 289 120,62334 34,57406 1376,816
-~ Gp2 =25.777595- 180.,0633; -877.9457 : 6,284 199,38193
QPP 34 2B 929 24T L 348019986 ..
Gp4 L 997718 ' J.931 1p85090,5183 179,95865 10530935
~ GpPS 34,68652 29.88600 3441.118 1239.477 _
N—_— -Qp6--- - -864,64376-—1,J4TBGE2ELH6 938 L2 o - SE—
: Gp? 273.23312 - ,
g 2G4 888 -~ 31013912810 - 823544yt ~854757 46—
w 2 17,3995 92,2026 1299,643 394,315 33,4334
3 83,298 196.954 4637 ,292. 701
‘ 4. 82,481 . ..498.709 120,622 34,255 . W:sA_, 578 . _
~— 9 196,000 . B2.48; 0,00000 0,00000 0,00000
~ -6 20906298.2 20903050,1 y Q322 83,1447 -.0090
T B o s B e 1P 167 23198 4
8 136 -+ 1882.849 , 51,54 2,44 «390,92
- 9 65,294 32,1328 -17419 -67 5 ©3198,1
15 A155By6. . . el.6 —— =48 ,88 _ﬁ_-_.-muarss_._-_“n&u,u .........
11 3,858 334.14¢ 90.662 134,776 4,890
- 12 . 2319.3 . 1063,5 ~1,918 .002 1178,730
JURURSRNPI W, SRSty YY) N - NN . § 1 3._._.m‘..ma4,1,,.f> Fo 3380 244 +@aP
14 117 813 ' 947 ,004 -, 009 1036 430
N~ 15 5413(”9 0 ) Goc 335959912 0.0 !17
SRS ¥ S -—03 04 -, 08 S T
GpP1 ‘»0 8068 28§ 120,8233% 34,57106 1376.836
- Gp2 =25. 77/595 180,0633" 77,9457 6,284 199,38193
e e ARG o 340 P 5LH 82+274 74— 34404986 ,
ar4 997718 3.93% 108&090_513 179,95865 10500935
~ GPS 34,63652 29,88600 3441,118 1239,477
— —QP6— 8BB4 40761434 18983&4-436 - L8 v - B 2 B —
Qa7 273.23312
N
A-21




e e e |
PAGE 8 N

AB60 BD 19 RR { CASE 2
g e Ry B BT P2 G Ay E 4 - BREI PGy B BB T T B g B
2 16 2131 92,3739 1303,999 411,163 - 33,961 .1
3 83,298 196.977 872 1282 .916 !
4 B2,246- . 198, :62~w—~—~4201b21v --------- 34,755 34,575 . .|
5 196,000 82.246 0,00000 04 ooooo 0,00000 :
6 20936447,5  2090325r,1 10322 83.1447 ., 0090 !
y ZUSURNUR B - BT R -;aa9T31~mw—mw"~a*5,5w»«m~~uwmy;r;-—mwww.339;r¢wmw“WWJ
8 ' 37 1859.015 35.42 2,48 w407,40
9 65,610 32,1322 «200,3 “76,1 «3397,7 ;
40 - 4L BBL G -.7«—--74.-2»~--‘----~—---521—§w-w—»——M" L L 4t X " ¥, N
11 4,134 331-113 90,584 134,780 4,894 ;
13 - 4.',455?. T Li 9""“""“'6'5'7“14‘93‘-' _,._.“1:41 B - T s 3 230 S ",_‘
14 166,498 961 -, 004 .013 1069 2085 - =
15 5608050,7 0vd 3476919,2 0,0 149
N _q*&~wmm~mmw4&- ~~~~~ =y 4 e
6Py 52,4846 o .323 120,62352 34, 57951 1385,387 ;
ap2 =26. 588798 180,06551 “877,3051 6,519 199, 217oo !
e QPF o Fhe BPREL i B B4 4 BT D440 v 3996 : SEN—
GP4 .9977215 '3.925 1085912,665 179,95694 .0502539 ’
Gps 34.64636 29,88679 3444, 1&4 1236,516 |
QPG -~ BBIPLTT- —1;3596484E#ﬂé~— 84— B3 18—
GP7  273.48232 : ah
- .BBGIN-SECOND—RITEH- RATE = ST ABE— SR S |
1 20,4500 3397.71¢ 204,245 525904,8 253673,9 '
2- 18,2131 — 92y 3739—~m—~1393—394~_ﬁw--4ax—1os~~~—_~»ss 961 ———
4 B2,246 19u 562 120,622 34,755 34,575 '
VSR STy S92 S— T Y S— v0-844 489 —- 80689 |
6 20906447,8  20903050,1. 0322 B3,1447 .,0090 :
7 181_69 7029,31 213,5 17,9 ©3397,7 x
Y T J AN IV Y- Y % BS,42 — 2.48 -  w4D; S
9 65,810 32,1322 «200,3 76,1 «3397,7
¢ 41554,9 “742 '52|59 17,66 «407,40
~w~mw~~zrww~"~~ww41axhvr-—w-~ast~t&a—~n-vw90w#wkk--r-ta4~4av 4894
12 3382,7 1592,2 1,943 003 215,350
13 4 438 019 487,793 141,678 4230 j
4 166 BB 96w 004w 843 1068,208
15 608050 7 S0, 1476919,2 040 149 i
16 V16 Y1 - 04 .13 0.0 :
. @Py- B2 {4846 o BRAF 4 R By 4RI B R — B4y B 51Ty I B |
Gp2 -26 568798  180,06551 =877,305¢ 6,519 199,21700 ﬁ
GpP3 34.75054 92.,44867 3440,1996 !
- Bp4 . 9977245 3925 xa&b&%aawuﬁw—_449195694__wn“resoeisawww“um*;
aps 34,4636 29,88679 3441,184  1238,516
@p6 883,9177 1,3595484E+06 .984 33,186

|

i

e QPP P B 4 BB R - , A ;
v i

|

o
i

|
(
!
I
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. AB60 BD 19 RR 1 CASE 2 PAGe 9
- e 2% ¢ Cot—-- - ~555‘14... ,}.7.7,h-....._-_n,...%%.g.n_-_w,..54.1.9.,23 '.'0.._ e R G BB Ty R~ -
o 2 24,7220 94,2426 1358,184 573,966 38,111
3 3 B1,0H5 196.835 , H7L 211 1704
~ -4 851237 - o3 9P PR 4 20y 822 B4 IS 34 BTA
5 196,000 81,236 0,00000 .,49409 0,0000%
~ 6 20908632,2 20903051.1 103318 80,9348 -, 0103
7 - - 33L¢ 48 - 12144,62 85415 364 255844
8 152 1722.934 97430 2,92 «565,65
- 9 693779 32,1255 52252 n181,0 =5581.,1
T | e e 4 5+6 =892472 —————=20,63  «B85 65 -
11 7,162 330,769 89,096 134,825 6,500
- 12 4338,4 1364,6 2,282 005 1556 ,900
DU ¥ JSUUSNSNE——— W - ¥ 3. . v vgg._____agg_,ug___w_w“_ +262
14 233,286 819 ~, 005 -, 017 1374,937,
~ 15 722235%,6 93 4208824,7 040 165
B syt phAmt PV, ¥ S — 0-+-0
aPL $8,2735 777 120,62630 . 34,56331 1480,071 .
- P2 =33 .83:260 - 180,08639% .371,2231 8,750 198,27749
. P — 34,7433 -8l B4R TLH . : —
ap4 .9977564 3.865 1094228, 083 179,94367 10521521
- GP5 34.07138 29,89584 34944,939 1228,860
e QPO B9 #8371, 49533T8E4HS : iy 738 42,624
: GP7  276.18621 ' '
: nmm-nwwnzmmw~_« so B0 BBIP VT2l -4 162368 — 54045444 23284445
- 2 8265 97,1026 1432,862 774,931 40,565
PS 3 A 626 196.75¢% 423 1164 1454
: _“WA.W4“m~m.~u7a,u¢5,— x3:4213-~_"w_1231325_______341153«-m“_~55*513__“«w
S 5 196,000 78,025 0,00000 ,49109 0,00000
- é 20911032.7 26903053,1 10313 78.4794 ..0116
7. 544469 o ndB27 L0 6 4348344 SRSy S WENS—— Y- V- 1 S——
A v 71 1519.941 160,13 3,56 #755,13
- 9 71,986 32,1153 »1129,7 . w372,0 »8879,7
15 41665,3 . 4B, 6. -«*1;52431,____n._aaszaw-ﬁ”~w~;255¢4sm~_www
11 11,742 330,118 - 86,204 134,807 8,353
- 12 6482,9 25184 ¢ 2,739 1006 1954,854 :
I xR e —238 958,398 2834 TR ey @ B e
14 246,083 727 =,009 -, 024 730,643
- 15 91:42115,8 D47 5102222,4 040 1,91
) 5 PRl & T =448 S 1 SR : I, E—
GP1 R6,H154 1,691 120,63175 34,54895 1620,182
- P2 ~=41.259116 180,11596 ‘wH64,0342 11,374 197,78778
GP3  -34,72893 - - 97,23206 344942004 ‘ e
GP4 997799y 3.793  11046310,763 179,92453 10552273
- GPS 35.22551 1 29,91633  3443,125 1216,913
-GP6 873,775 -3,7125866E+96 S - 1 K SN % - ¥ ¥, —
GP7  281.25020 ~
—
—
- A23 /
- .._jA.w---r—--—»- - e e e e - ,__‘ A.-,T—.. [, -
i
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"BD 1Y RR 1 CASE 2 - PAGE 10

A-24

.
i
i
t
i
!

ABéO
e [ o -ymm—tE T W-VE MDY P SO T Y VPP S S—
2 38,1693 100,7527 ~ 1533,393 974,478 40,824 .
3 76,169 196.693 172 ,136 (219
4 75,823 - 1970039 ——— 3204624 - -34,750 — . — 34,575 - -
5 196|u ) 75.817 0,00000 »,49109 0,00000
6 20916487,2 20903056, 0308 76,0239 -,0130
~we~w~w7ww«ﬂ~ww154765~m4«m39255143"- 21792 65493 L3t o
4 192 1287.400 238,73 4,34 “944,77
9 71,95¢ 32,1022 =2076,6 - =664,0 #13131,1
30— -Aaxc4rsmm~ww~wm135T3~a“mnwnazSTZQm—;-+~“a69791~__~_~u944174wwww_~"z
11 17,661 3e9.082 84,994 134,670 10,370
12 2864,7 - 2261,9 ‘ 3,140 ,004 2359,374
T B A T o e Taae S . £ . L e -] . -
14 165 176 1669 =,009 -, 031 2089,577
i3 107931?9 6 0,9 6069956,6 0,0 ' 4,46
16 B 44uwn-wm-we~T32 TS E -mww-T%4wm~-mwuwmore»»ﬁmm—
GP1 105,5529 ‘ J.117 120,64032 34,52621 1787,969
GP2 ~47 499524 180.13577 “556.8058 - 13 999 197,54068
BRI - J4Tibgd L 0PI RTE I 4O RO B e
GP4 9975360 0 84731 1113776,833 179 90262 10591081
GPS 36.004457 29.92944 3444, 655 1206 384
qpé 868 4075 “lrggaéeéaé*eé ~~~~~~~~ —4145&«—m;wwws4r4léw_-mw«-
Gp7  285. 24735 A :
iy S 36199ﬂ~- 4538524 7«-‘—»'40437&643»“——56«53%15*—“ 4583394 e
2 2217 102,4047 1977.,135% 1053,808 36,953
3. Paiisl 156,633 1077 '127 1149
el VB 9B, 496,978 120,424 34 %49 34,569
3 196,000 74.932 0,00000 - =,49409 0,00000
6 20918142,7 20903957,6 10306 75,0466 «, 0138 |
N - 82844544199, 38— e i & A X, ¥ 2. 1. S, W
8 1,56 1199.695 - 273,94 4,68 ®1017,58 |
9 67,947 32,0962 *2964,4 "313,2 ®15085,9 . |
10 - 4248949 - 48445 2262400 ————- 288,00 8401158
11 23,255 328.537 79,984 134,572 11,248
12 922,6 1521,8 3,304 0 002 2521.,601 }
R - 48 5 @4g- e w044~w—-1r%¥6v5¥6-nw~«e427aGJ*vw~www~w~7388-«wm»v—z
i4 1234417 651 n, (06 =, 004 2230,718
15 11467"23 4} Jaw 643535“‘5 8. 040 5 94
$ e By BB, 36 -y 91{y1_-__~w_mm~—ow4;~m;m~;"
J-B} 112 84991 3.845 . 120, 64465 34,51460 1859,739
GP2 ~49 609771 180.14555 n653.9955 15,022 197,47756
GP3- - 3469450 - £02v57 284344512 G0E— - ~ e
Gp4 .9978467 3.713 1116920.483 179,895835 10607974
GPS5 36.46474 29,93819 3445,344 1203,293 '
-aps 866 ,8868 -—271295522E+06 ~ -5 4 3G By TR P
@GP7  287.41985 .




D, AB60 BD 19 RR { CASE 2 : » : "PAGE 11
R O 86599 150854217 ——264FrbbG—— 553G 15— —-2483EF 14—
. 2 40,2217 102,4047 - 1577,135 1053, aoa 36,953
. 3 75,191 196.6A3, 077 1127 ,149
~ 4- 7440480 - 196,978 120,624 34,749 34,560 —
5 196,700 74,932 0,00000 », 49109 0,00000
~ 6 209181427 20903457 ,46 ,0306 7% ,0466 -,,0135
7. B2, 45 .. 44199, 15—---—3§89 s DA, ¥ W RSN Y- Y.V |3 S—
8 1,20 1190.695 273\‘.3,1‘ 4,68 wini7,58
- 9 67,947 32,0962 “2964,4¢ -813,2 ' =15085,0
R ARG S 484y m362,00 ——=80400——835i7, 08—
11 20,255 328.537 79,984 134,572 11,248
~ 12 -922.6 1521,8 -3,304 002 2521.601
-13- B .,..-,,3‘44______*.;_;.5_'*_5;4,,,,_ L.~ 10T | - & APSIRENUEISI J 1. p—
14 123 417 « 654 »,006 : .004 2230,718
~ 15 11467523 0 hIN 6435353 ,8 0,0 5,94
146 - 5r58~w~n~w~f~wmr36~—~_—e———‘+13~———~m~w~4~r01——~uw~~ww~010—~-~~
Gp1 112,8991 3.8490 120,64468 34,51460 1859,739
- GP2 ~49.609771 . 1BD,14555 .g53,9955 15,022 197,47756
- GR3 - -34.694B9-— - §:02+57284———3449, 2008 — : U
Gp4 .9978467 T 34713 1116420,483 179,89535 10607974
- GPS 36.40474  29,03819 3445,344 1203,293
) Gp6 866,3868---2,1293522E+46 -~-msfzss_w_—---m-és-.-mm—»;»—-
L GpP7 287.431985 ' : C . 3
: m~mmwumwim~.~nwm31Taaa~—w~sﬁaas+ssa~——-eb4avﬂaé———-‘5&&&9375—-~—2¢834914m~«_*-
" 2 49 2313 102,4129 1577,341 1054, 175 36,343
- 3 _ 1186 196.683 1077 .1 . 4149 _
' e 74 r935 --------- 1964977 _1%&24*—_—~~J¢rm—~*_341549hv__._~,
— 5 196,000 74.928 0,00000 - 49409 0,00000
- 6 20918152,9 20903057,6 10306 75,0417 ., 0135
- -9 828115w~ﬁ-442l5751—-« —3684,9 B, W E— LYY LS NE——
8 1,00 1190.207 © 274,08 - 4,68 ®1017,91
- 9 67,337 32,0964 '256710 “814,0 »15095,2
, 10 . 424227 ... B4, 2 =282,17 _ mB80,Q5.min17,94
11 204269 328,534 79,970 154,571 11,252
- 12 - 915,2 - 1818,1 . «3,304 : .002 2522'393
13 48,1@5w~m-wx-.-.u44-~—-&l¥6vﬂab~«~ww~343T855 ,288
14 123,243 1,851 N ., 004 2231.395
- 15  11475716,5 942 6437192,8 B 0,0 . 5,99
16 .- B,89 . ... 3% U S - n 7 : ____gro-« S
@GPy 112,9343 © . 3.843.  120,64470 34, 51454 1860,089
~ QP2 =49.619426 180,44557 »853,9821, 15 027 197,47728
GP3. . 34,6444 - - 402,58115—I449+-20086- - - -
gr4 .99784567 34713 11164934,245 179,89532 10608050
- GPS5 36.46718 29.93823 34948,348 - 1203,280
- ~-QP6 - —866, 4J7é~m2rxsaae4bs‘oé ~~~~~~~~~ Bygl3 68,769
aP7  287.43051 .
o
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AB60 BD 19 RR 1 CASE. 2 PAbE 12
v e -BND-SECONP—PEFEGH—RATE QT AGE—] R mm—
BEGIN THIRD PITCH RATE - STAGE I ‘
1 37,020 15098,395 R645,865 501193,3 218319,4
e e = G Py @B E G 1924129 —~——15H—Mt~—-—~~tﬁ54—1—?§-—w36~~343——- e |
3 75,186 196,683 0 0127 149 |
4 74,935 196,977 120'.624 34,749 34,569 :
SN SRV W ¥ YO ¥ ¥ WSU——, & -1 X NN, W T. 1. 1. T B 52688————- —B 00000 .
6 20918152,9 20993557,6 ’ 10306 75 0417 -.0135
v/ 828,75 44275,57  2691,9 74,9 »15095%,2
e T -r~-»»:L~.4m-~~---~~——H—-%.~20J~—v————#4f98 4 PV TL N IR
9 67,337 : WU964 - =2867,0 ‘ -814,0 ®150995,2
10 42422,7 154 2 »262,17 =80,05 wy217,91 !
- 41 N FRe -y 2 328y 534....,.__.....__;9.,_&.1.9 T T O - T, . S ——
12 915,2 151841 3,304 1002 2522,393 |
13 43,1.35 044 1176,886 242 858 .zsn i
RYSISRREPY b7 & St St Y. P SRR ST PR -4 S
15 1147"716 5 Tl 6437192,8 0,0 - 5,9% ’;
16 L5, 59 36 -.12 - 07 0,0
- QPL- - - - ~:=~1afmmm v e B B4F 12084470 34y 51.454- mm-a.-aoa.,asomm SSNC
GP2 =49.619426  180.14559 = 853,982 15,027 197,47728 -
GP3 J4,69444 162.58112 3440,2008 A S
QR4 - -, 9978467 — By 744116934 R45—— 1 79(BOBI2—— 0608950~
Gr5 36.46718 29,93823 3445,348 1203,280
ape 866,9776 2 13020465'06 B 5,143 68,769 @
o QPP 287 43854 : : : i
S . . . . . M_.,!

. e s AT P I A e T e

i
I
i
i
- - - - et st
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BD 19 RR 1 CASE 2 PAGE 13

Aaeo
1 S84614 -16754v163———FHPBITL— — 17947 Ty G RL64284 9 -
2 40,4357 103,1698 1580,563 1064,720 w10,825%
3 74 335 196.6A9 9,03 ,12
4 741x96~w-mmm1@6~959-——;—-4eoszs-~-_-«34144¥~__-~—34Tsoa_ -
] 196,529 74.4187 0,00000 =,52688 0,00000
6 20919813,  20903058,9 40304 74.1913 -.0139
e P e BG83 o - 845§ B0 J PO B2y 6 L6153, O .
8 1,91 1112.847 e90:09 - 4,86 #1024,43
9 264053 32,0912 =300%,2 ~947,7 #16753,9
N ¥, L 427494 248y w2F7.84 0 =84.63 . =2i024,43 .
11 22,495 328.037 78,300 134,462 12,046
12 338,y 12492 3,586 =003 2600,230
. S B9 BT e ....‘.n,ﬁgwu.___t.a_e@_‘.ﬁ_*_y.mwn,_,_g.w_rw_ —+2838. -
14 1064167 636 ' », 014 004 2291,872
15 11661245, 005 6§729260,5 040 7,28
16 - B e remprex. 1 L ;g 1L S . S—— 8+9
GP1 116,9639 4.189 120,64674 34 50903 1891,500
GP2 =50, 4579n5 - 180.14977 »852,7952 15 314 - 197,43680
@RI 34068892} 53+ 34564 ——3440,200 L m
ap4 .99785s7 - 3.708. 1417236,302 179,89472 0609432
QP5 36.69761 29,94216 3948,056 1202.308
Gp6 .. B866,2855. 21;59%69QEA96——~———————~—_~w—~—51450_—* ~*4gT514_~-_
ap7 2aa 40276
- -§QE1D- MOTORS~BUQN0Ul4STV" “
1 38,614 16754, 163 3098,374 179473 ,4 216424,9
2- 40,4357 - 103,3698 — 1580,863  1064,720 30,825
3 74,335 196,669 -, 038 1428 133
4 74,196 196.959 120,625 - 34,747 34,568
B 1964898 o Fe 4B 0, 08008 mmn753638~m~mw~010a0¢&—~mmw
6 20919813,5 20903058,9 - 40304 74,1913 -, 0139
7 850,63 44532,62 3159,0 82,6 n16753,9
- - : Lefid o 18824847 290409 ~~‘4185~———-—J132-4-1~4-3~--~~ - s
9 2G4¢053 32,0912 *3005,2 »947,7 216753,9
10 42749 4 218,3 - w277,54 - ®B4,63 = @1024,43
-4t 22y ws, SR ¥ F: D & & P8, 300 -4 34 .~463---«»~ 48 048
12 338,19 - 1249,2 - «3.38¢ ", 001 2600,230
13 59.9;7, . e 044 1226,817 249,286 1288
SRR I SO | o.éf,x&L—e-_.m.u--»fﬂéu~—~'——arn;.A—“— Tou—_——-zzufuz_*_.
15 11661245,1 0ol 6729260,5 o o ' 7,28
16 T 6,89 ' 39 \ L TE 3! 0 v 0
-@PL— 316y 2639 —omm 4,439~—~—%29764ﬁ$4w«~—w34T59408m———~§69$7590mw~—ﬂ~
ap2 -57.457915 160 14977 «832,7952 15,314 197,43680
aP3 34,68892 103,34064 3440,2011
GP4 9978558~ - - 3+7I8—1317236,302 - 179,89472 40609432
8PS 36.,69761 29, 24218 3445,656 1202,308
GP6 8A6,2855 2,1391690E+06 5.450 70,594
BN - N - - i .

288-+4027-6-
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AB60 BD 19 RR 1 CASE 2 PAGE 14

e B L a2 L 179662r7~w—~w21016619w~~~~w
2 40,3026 103,2728 -+ 4577,810 1060,590 »10,571
3 74,132 196.666 .054 , 129 , 140 .
4 744042 -196.+957- , 628 - - BLTTET - 4 5OT
5 196 ang 74,003 0,00000 «,52688 0,00000
6 20923257,9  20903059,3 10303 73,9880 -.014u
7 78844 83425184 32623 R4 B a1 7148 ,4-

6 B WS 1 1095,064 292,85 4,89 w419, 52

9 20,277 32,0898 =31i2,7 -983 5 u17148.4
45— -B2REA B 22445 7945 --m——-a-.sTee—--—_-—q:}wTse.-,_——--.w--
11 23,020 327.914 77,908 134,433 12,249 o
12 -519,9 1251,7 -3,391 -,001  2611,302 |

. 611568~~WMWWWWWTG44 - 1. 1 o U, SRS ¥ 7 S —————
14 109,691 1633 ., 044 .006 2299,656
18  11661245,1 : 040 6798873,9 0,0 7.59
$6-- D 2% T B ——— g A, S 3
GPe 116,4617 4,234 120,64704 34,50829 1,895,488
AP2 =5 .540443 160,1503 -352.6465 15;315 197,42787

- ~G8P3 -34réaﬁﬁa““““t&&v4466$—w~—544012€§i~——m' ' . e
Gp4 .99785n03 ¢+ 3,708 1117310,783 179,89523 10608184
GPS 36.72989 29.94268. 3445.695 1202 214

- -QP6- - 8664827 Pv196TIU5EH6 5‘r4‘9£“—'“——“~——7'91-82-3 e e
GP?7  2BB.53359
IGNITION SOLID MOTORS (THREE)

- sofoaewmmm&7x4&veaa~—~ «32997534n~“«~3329¢e.4-m~n~aaea4z~aw~~ ----------
2 3026 ' 103,2728 1577 6%0 © 1h60,5%90 ‘a7,754 |
3 i 194,666 1129 4y - g

Y S u, rfwﬂ-»_--—«- 196,952 -——1344:25 e 344,747 34,567 ~‘
] 196 aun 74,203 0,00000 ~,52688 0,00000 ]
6 20920237.9_ 20903559.3 10303 73,9380 -, 0140
- L TRby gl 4782iw54—~——~——636815~—v—mw~m«84r§~w—~n-17}4514'v -

8 4,01 1095.064 - 292.25 4,89 »1039,52 ]
9 23,095 32,0898 °3112,7 -9ea.s -17143 4
442834y B 22445 -7 ——~—~4@5T%6»w--%6%%ﬁﬂk-w~m~ﬂ
12 »519,6 1251,y -3,392 .001 611,302
e — s A ,._..wwm.g‘h.ﬁjég 0 B & Jammeet 8t B S —
14 109,601 1633 », 032 .005 2299,656
15  11661245,1 040 6798573 9 0,0 7,59
,At 6 . “7_,',2. 0*’ e e v._.-',4.i:;' g._'_; . e 5 040
6Py 116,467 4.236 120,64704 34, 50&29 189%5,488 ;
ap2 -50 560483 180,15939 #852,6465 15 315 197,42787
GPB- - 34 4 BREB- A DIy 443633440y RILL - :
GP4 .9978503 3.708 1117310,783 179,89523 10608484
GPS 36.7298¢ 29.94266 3449, 695 1202 214
GP6--- - B66, 452¥~—2r3961395£teé m~m—s14so~--m~~7e1ezs-u~-*-
ap7 288 53359
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AB6OC BD 19 RR

2 PAGE 15

1 CASE

PR TSP Y S, X SW—-WW PO BF2H 9 ——RBL55L 2
2 40,2857 103,3521. 1577 107 1060 394 5,786
R -73TQ$§~WW_mw&Qér956~——-~12915855——-“—34T?41~-—- ------- 344567 —
5 198,000 73.906 0,00000 «,52688 0,00000
6 20920411,8  20903559,5. . ,0303 73,8826 ..0141
7 778,87 o 41544r34——~—_——33e3 e L1 vt~ Sy ¥ B 1. 11 20 FURNP
8 151 105,967 293,92 4,91 =1018,83
9 36,619 32,0892 ~3168,7 =997,6 n17352,2
e LY Y ~_228,2 184+ 5, #4018, 83— ——
11 23,290 327.849 77,705 134,418 12,342
' 12 592,1 1233,3 3,399 -,002 2619,22¢
. o e o 844 4;344T&aa——~———eseT§;§_ .
14 111,765 631 », 008 (004 305,628
15 11661245 1 13482,6 6834713 9 0,0 7,75
46 - 7r&ivw~~~~mw~4“ -T&—* —95 e o
GP1 116,7660 4.274 120,64722 34,50772 1898,525%
, GP2 =50C. 638642 180,4507¢ *852,5332 15,334 197,42321
oo e P B oy BTGB BB H I3 445y 20
GP4  .9978506 30707 1117377,499 179 89534 10607993
GpS 36.75489 29.,94307 3445, 745 1202 132
o - -@P6- - BB6,4849 - 2,2024079E406— 51530——_-M~1¥r991- ----------
@p7 288, 66437 ' '
1 394206 -ww;lssav4¢gﬂ——~—3261135+—~——~39533413m~_wm2§5esxfzmmmmw
2 40.2857 103,3521 1377,307 1060,394 5,786
3 74,027 196.665 -.062 129 1144
4- - 734935 - - 196w956-—mw_}207525w~~n—~34~74¥--u——34 56—
5 196,000 73.906 , 00060 ~,52688 0, 09000
6 20920411,8  20903059,5 40308 73,8826 <, 0141
N 77@T54mw‘,W4;544T24m_”wm"_gaasTg_mm“Wmwmwangmmﬁw_.%issaram”mmw
8 1,01 1085.967 - 293,92 4,91 ®1018,83
9 36,619 32,0892 “3i68,7 "997,6 »17352,2
40-- . cA2BBD,1. ... . R2B,2 —_za;+xam_”__ an85714n—-—11918,aav“m_w
11 23, 290 327.6849 77.7C5 134,418 12,342
12 ~.592 1 1233,3  «3,399 -, 002 2619,220
-43- 624 993, T - ¥ SNSRI - VW11 R—— 111 ,.s,zswm SN J . Y. B——
14 111,765 631 ~ =,008 ,N04 23u5 628
19 11661245,1 13482,6 6834718,9 0,0 78
-16-. e 1435 L8 ma QY .05-”- ggs
6Py 116,766¢ 4.271 120,64722 34, 50772 1896,525
BP2 =50.638642 180.,15074% °852,5332 15 334 197,42321
- BP3 - 34.68760-—tlIv52308 348Gy 20 AL i -
Gp4 .9978576 v 3707 1117377,499 179, 89531 10607993
Gp5 36,75480 = 29.94307 3445,725 1202 132
--@P6—- 86648492 yE6R4979EG6 -8By 52 0 P Ly GO
GP?  286.63437 _ '
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A3

) AB60 19 RR 1 CASE 2 PAGE 16
- R G g—1 84681 482 ——F 58Iy 0 23— ~28HB567 40~ ~-—21503B B~ -
2 40,8569 103,7438 1578,257 1064 ,833 5,315
3 73,6::5 196,659 », 090 . 130 ,158
- 4 7% 521 - 1964947 —— 3205625 — 84,746 — - 34,566 -
5 196,040 73.51L% 0,00000 »,52488 0,00000
é 2u921?28 ) 2092306%,¢ 40302 73,4611 . =,0143
7 ... Th4 (8 --87431%,08 e QB B0 B 24 81682
8 1.@2 1055.159 302-19 5,01 »1521,04
9 36,084 32,0867 -3396,8 «1067,1 »13168,2 :
19 43069, 14— —oev “24412°*—“”“‘2§3f*0-WHMM"M‘SBTilwwmw~‘1ﬁz¥rg¢~wmwmw
11 24, 369 327 .586 76,900 134.353 12,753
12 -769 3 1113.2 ' 3,436 ", 002 2656,584
.33 - 68‘654~.M“Wm" a45m“_.w%3§91£uuyﬂwmw .2§3fig°*ﬁmmmmvwUwraggw,wmwwnb
14 120,891 : 625 », 008 1005 334,708
i5 11661245,1 1006581,4 6980279,6 0,0 8,37
16 Sy 3 U U ¥ S 08 SRS , X S
GP1 118,2417 4,449 120,64826 34 50490 1913,247
GP2: -51 012648 180 15865 w891 ,9662. 15 463 197,40483
Gp4 0976519 3 705 1117698,236 179,89511 1 0608448
GPS 36.88031 2° 94495 3443,872 1201,737
- -@p6-- -86514686~—2r2385¥995‘6é - : —5r666 ,.r880—~»m«~
ar? 289.138035
R R 451vue»m~~aéseev334w-~»b4381343—~~m~3&49¢919—~-m3094937¢~m—m~~;
2 40.9853 106,5678 1591.595 1103,667 10,387 !
3 7i3497¢ ;96.632 . 085 2136 .160 v
b -"MJ018§$4wwmw436+$ﬁﬁ——~—“uyh£21~—w ..... 349782 34,562
- g 196,04 70.867 0,00000 -, 52688 0,00000
6 20926385,3 2090306541 10295 70,8267 «,0157
SRS, SO Y ;¥ S £~ NSNS B ¥ FR M e ——_1- T B 2 +ibyt—— 823349 b— e
‘ 8 1,08 845.554 S84.:70 5,70 =4042,70
$ 45969¢ 32,0708 “4975,8 »1548,5 =23319,6
4 GABYB e BAG B 48441 ;
11 33,978 325.704 74,966 133,345 15,552
12 *2.00,3 32245 «3,644 -,002 2898,678
e e ey B e by B G G 2 sk 44224262 P67y854 rz&ﬁ
14 110,437 1593, «,00? 004 2526,267
15 11661245,1 682115,9  -7898037,6 040 12,20
16 11,68 - B2 , -fga g QT Orf—r -
GP1 127,7443  5.748 120,65592 34, 48420 2008,501
Gp2 =53.212066 180.10496 «84§,5586 16 333 197,3069%
oGP B0 O ORG R~ RO T 4T G 24
GpP4 .9978558 3.699 1118951,63% 179, a9~94 10613666
GPS5 37.87786 29, 95745 3446 ,838 1200,485
T ~-396~~--—-*-866 “1‘44‘2“ "'2"'4’1‘7‘5&'9“8 : v T IV iﬁ I r N 5‘7‘9 e
GP7 292.593390



1 CASE

R AB60 BD {9 RR 2 PAGE 17
- Sk -BEr03g-— 28634 eW~—~W&—~muoe1a-.—xw— -—&02954+7
. 2 42”726 110,1849 1922,110 1170,531 16,562
< 3 62,336 196 608 1120 0142 0186
~— 4 68 D42 196.857—-“—4391-538--«—» SO, 7 Y £ T SSS— 71 3 R—
5 196,320 58,223 0,0000¢ -.52688 0,00000
- 6 20931792,6  209933871,1 10287 68,1923 .,0170
o Pm - 683y 8647039 B 72 38648 22863044 — ..
8 1,17 669.763. 438,014 6,58 wl085,47
- 9 46, 292 32,0545 «6884,7 »2126,8 ®w28630.,4
,,1me“”mQ46529T8—— 8B4 2 ®440,28 427 06 wipB5,.47
11 37,364 323,299 67,177 133,182 18,858
- - 12 488 6 576,44 3,803 0003 $164,815
SR+ S YRSt E—— Y T L 4373384 279920 —— ey RGP e
A 14 119,186 . 567 -, (03 =, 003 2743,252
- 15 11661245,1 1379754,5 8627922,¢ 040 16,03
— - 46 4Dy 42 b4 -, 09 R
6Py .4138,1625 7.496. 120,6662% 34,45635 2115,070
~ GP2 =55.244997 180G.17865 '-844.9468 17,436 197.23525
e QR I e 34 5 6 36533 0+ 3722 S T PR
ap4 .9978460 3,717 1115824,149 179,88826 10625511
- GP5 39.37752 29,97218 3447, 950 1203,026 -
e QP& .865,8214-—2,6374329E 446 740 83,944
: | BP7  296.72182 '
. e - BNP-THIRD R TG M- RATE-=—EPAGE—L _ S
: BEGIN FOURTH PITCH RATE - STAGE I . B _
- 1 50,4090 28631.635 7140,088 339018,1 202951,7
@ 42,5726 1849 3832,330 147 91531—- BaPAS-?T S
~— 3 68,336 196,608 1120 1186
- 4 681042 196.857 120,628 34, 737 34_557
J _--_.5..._.. — 9. s cn o ; r...._p_rs.%—,___.n_o.ro.o.m_—_.h“
) 209317»2,5 20903071 i 0287 - 68,1923 =, 0470
- ? 641,46 47009, 87 7204,% 146,8 »28630,4
U WS [ B S—Y 1 DKL 7. 5 S— 1,08 6,58 ___m —
9 46,292 32,0545 ~4884,7 n2126 8 »28630,4
- - 10 - 46529,8 - 454,72 “419.¢3 ei27, 06 wi085,47
- e 4 e 374364 - F 2B R 5P ~w«%337t8e 18858
12 458 6 o 576 4 -3.603 +003 3164,815
~ - 43 141,6 87 u46 1572,384 279,920 1290
SUEENI. I SN . E ~-.....~+5 - 004 —#743,2%2
: 15  11661245,1 = 1379754,5 8827%922,1 0:0 16,03
- 16 15,42 , 61 -y 1l -,09 0,0
e R e 43 B4 3625 7495 s r
GP2 =55.244997 180.17865 «§44,9468 17,436  197,23525
- ap3 34, 63611 110.37213. 1440,2030
P4 9978465 .-~ - 30717 24,140 179,88826. 0625514
aps 39.37752 29,97218 34971950 1203,026
~ GP6 865,2214 2, 6374329E+ob 7,740 83,944
cee e QP7 296, 7&%82~w~~~-w‘ -
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AB6C BD 19 RR 4 CASE 2 PAGE 18
s T o 9539 49T 362965 2% 96R P35 — -
2 43,5552 114,7201 1,673,155 1270, 174 123,390 .
3 65,749 196.553 2428 1146 L 450
e 8Bk B g1 06 B8R G——— — 34730 ,-,55r~_w~m
5 196 noo ' 65,123, 0, ooooo " 51793 0,00000
6 20937295,2 209030784 ', 0279 65,6026 -, 0183
s P ~&wr59~ m%%-—w . ,-s—-——w---waa.-aw-v“
8 1,30 518,161 534,48 7,70 »1152,32
9 52,375 32,0373 =9202,9 «2628,6 »34214,7
e 1 ~49-z.»-xs-, L5 2 e 45—-—-~-ﬁ454—5%-~~-1~1§ e
12 3570 3 1227,6 -3, 973 ,009 3457,858
s T S ~17a-zes~- »--wwv“55—M~"&lfﬁrﬂﬁ}--—~2%9-ﬁ&“ 7298 e
14 275,834 549 ., 007 " e, 019 2989,937
i5 11661?45 1 2197164,9- 9767400 0,0 20,19
46 19 ,31-.«-._-...“ S - :,;_m__..-m_..,;a_w_ N I, DE—
apry 149,7085 9. 353 120,68035 34,41882 2237,682 ‘
GP2 «~57.08(489 180.419478. v841,0634 18,881 197.18626 |
AP 34.59849 414 BIEL d———F4 APy PR 4R e e e |
ap4 .9978(097 3,782 1106300,9v42 179,88032 30646052
@ps 41.55932 29,99008  3449,260 1212 a99 -
‘GP6"~-86379627w~2196ﬁ§15}5*ﬁ67 ,.94~ iy |
GP7?  301.37115 |
U PR — ~60r9~v6—-~40-&9-5r6-93~m-42440717—§—-—-37—9%74&-—~~&8929 2‘1"9""“ ——
2 45,1759 120,1044. 1753,963. 1402,744 29,634
3 63,162 "{96.581 1679 1150 , 695
el 624348 406+ TR 20634 SU. 7 B 7§ S——
5 196.000 62.275 0,00000 »y51793 0,03000 f
6 209437282,1 20903087,2 - 10274 63,0130 *, 3196 l
P s BY g bR 3846 6--89 e . e 8404 Py B |
8 1,45 389,471 652.53 9,09 »1241,70 ;
9 57,996 32,0189 w12034;4 w3684,1 w40194,3 %
! <~92¢F 2 P38 YT W ¥ STV T I ¥ S—
11 33 316,067 57,820 131,463 27,845 |
12 6973 4 : '1536.7 - w4 454 015 3775,956 i
T . ~~-;~1e.=4~e4~ i 'Ta¥&-«—"tﬂﬁarﬂeo—~w~m~ Taoiwm—nm~"m~75i&~wv~mww1
14 397,969 536 W, 008 ., 036 3266,121 ;
15 11661245 1 310773%,3 1071638010 0,0 24,39
16 _N,%_._w. e T -3t =i 5% 00
Gp1 162,872  12.985 120,690866 34, 36893 2379,345
GP2 ~58.6243582 180.2146¢0 "H36,9020 20 776 197,15693
1 e DD -t e - L e e S L2 :
Gp4 .09772814 - 3.924 1085%72,764 179,86858 ,0676542
Gp5 44.55347 30.612u¢ 3950,603 235 000
~GP6--  -BEL, 4499—F12318298FF6— ‘ 404585 98,932 — —
GP? 306, 20927
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- Aasc BD 19 RR 1 CASE. 2 PAGE 19
END- FOURTH PITCH- RATE BT AGE—F oo s ome o ot - S
. BEGIN FIFTH PITCH RATE - STAGE I ,
N 1 64330 43195.092. 12940,971 379379,3 189292,79
2 45,1759~ - -£28 m%———ﬁﬁh—%& ~—--—~1402—-m~~~—~---—~-—29v,~6344~ e
3 63,162 196.58¢" ' 150 1695
~ 4 62,310 196.7914. 120 034 34,723 34,543
B L9 by D 6202 0 0B000— aréwa;sm-w-m-m 0+-00000-— -
6 20943282,1 20903087,2 ‘.0271 63,0130 -,0196
- 7 572,42 38166,89 12583,7 224,2 40191,
- -8 11 45— 389, 41'1:——————652153—— ——— »-*9799—-_43%.1& S
9 571996 . 32,0189 " =12034,4 »3684,1 =4n191,3
— 10 52405,2 738 5 “§R4,75 -.135,60 ®1241,70
ST P SR———Y . B 1Y 3464009 - ——— 27845
12 6973,4 1536,7 4,154 1015 3775,956
~— 13 1%; ;gg -0;6 1862,990 297,391 311
e - 34— k S ) ¥ SENSSS— 1T . S—— .t 7S {7 Y L T —
15 1166123 31a773o 30 10716380,0. 0.0 24,89
~ 16 . ?3 66 o 1.28 =1 051 ' 0.0
GP1 162,.&712 RPNE - TR 2: - X TR 1117 SC— 3413689-3-m-23~7~9—r345 SE——
Gp2 .-58 629182_ 180 2146¢ “836,9020 20,776 197,15693
- ap3 34.54848 1?3 30932, 3440,2057
GP4. - 9977283 . 3924 21585972,764 179 86858 . ... ,0676542
GPS 44,35347 30.01204 3450,803 1235,500
- GP6 861,449 3.23152985006 10.585 98,9312
e e GPY— - 306.,26837 — — :
N’
— A.33.




1 CASE 2

PAGE

20

AB60 BD 19 RR ;
gt 6 W&——_%&eesm—-—ﬁ-'—a«sase P —
2 46,9833 126.3345 1838, 666 1564,643 34,956 '
4 591464 - - 196768 ~*aeTb¢4~~wmwwws4;7ts~-ﬁm~u~54Tssam_f-M-z
5 196,000 59,420 ~ 0,00000 #,64915 0,00000 |
6 20949762,5 26903098,1 . 10259 59,7672 «, 0211 |
i P =B BB B R -~ 324 4 b P34 8- 2P 246658y b
8 1,62 285,753 795,983 19,8¢ =1347,03
9 62,519 31,9992 @13490,7 -4726 7 46658, 4
— ___;g""-m~54544rsm~m~~~ﬂ92%75———— ——aaa¢7$1-_~a;s4lﬁm;«nmﬁw
11 54,929 310,448 55,800 130,083 34,794 ‘
12 6135 5 1694,2 6,333 006 4114,114
v-—~fw&sw~mm~—44araé’ v 7338324 -
14 168,582 516 »,008 -, 016 3567 ,868
15 11661295 1 4068771.,6  11672702,5 G0 - 30 0é |
- Y R e L S & 1. S w e m___..‘o..,..g__.,__...,.,.--,.. ;
GP1 175,878% 17.082 120, 722 7 34, 30372 3540 602 '
Ap2 =59.737146 180.23963 »832,5538 ?3 240 197,14135 !
AP 34, SBALt o §B6v5ATB4——T44GvROE— - Sy
ap4 9975743 4,193 1050627.030 170,85257 0717039
GPS3 48.42349 30,03874 3452,581 1275 793 %
QP& - 85889503 62886526406 - 12TssL—mae’ 274
GP7  310.8761¢ |
e et '19T9v0~'~~53633w664~“~~303¥3T5¢¥~—~-38339379" n-ﬂ&1504374«~w~~-~
2 47,4302 133,108% 1956 843 1749, 826 38,793
3 56,683 196,547 061 © 4790
R 564575 — ;.96.4.54————-43%54 ———urzoe.——-w~ 34,522 ‘<
— 5 196,060 | 56,514 0,00000 ", 64915 0.0C000
6 23956794,6  20903111,2 v 07247 56,5215 w,0225
P O L L -t R aioEE: & 1- . WU 13- 7. & S5 - —
8 - 1481 204,259 965,36 12,84 ®1459,38
9 65,481 31,9775 “«19697,4 "5994,3 ®53673,5% ;
- 10 - AL60545 - 142845 —~nea4f4e--wu-~213T44~m~- 1459,38 .
11 59,815 302,998 49,988 128,488 43,696 %
12 -ﬂz? 1 1634,5 -4 , 555 =,001 4465,605 |
S-S ¢ Wt 1 SR VIREENSFPEY L ¢ S P bt-t-+ S—— e
14 79,260 . 502 =,(08 1003 3888,707 ’
15  11661245,1 5032998, 1263442319 0,0 35a58
16 L X . e e 1« -
ary 189,8157 22.274 120.75355 34,22403 2719,863
Gp2 =60.391236 180,27163 *w828,1713 26,408 197,13468
C@PB B4 i G PyRR 43I IREL 4~ 5 -
ap4 9973148 . 4,644 958144,098 179,83479 10766647
PS5 53,02274 30.07047 3454 565 341.929 ;
--QP6- - - 856,2409 -441507850E+96 14.534nw~———115T813~~~~w~-3
GpP7 314.08466 !

A-34




e _.__em‘.,_.

AB60O

PAGE

RD 19 KR 1 CASE 2

21
1 TRy GO0~ - - 61264 564—~-rb#23r“9§~m-~~3?U38614w o 3681BL T
2 47,5717 139,9158 2133.852 1950,568 41,316
3 53,447 196.523 ., 405 «165 43R
4 - 53, 1679 . -..196.733 ‘.430Tb45-—~~~—34T&ss-_-~~~~34 508 .. ..
5 196, (00 53,608 0,00000 -, 64915 0,00000
&  20964391,3, 20903427, 4 10234 53,2757 -, 0239
7 434.a3w> 19879, 96_-_——25583 T o BB 2y B 61 24B B
8 2,91 142.17, 1357,19 15,21 "1570,16
9 67,966 31,9543 =2477C,0 n7521,7 =61248,5
ic h7R59,5 135 AP w3334 59 w1570, 16
11 63,79c 293,245 46,470 126,697 54,994
12 =3714,4 1514,3 4,799 -, 007 4822,172
.n_mwu_zs«*w~n-3997454m w~n~~—wesdw—»——azoigwuy-—-—3§*T&%2= 333
14 176,918 489 w, 008 019 4220,563
15  11661245,1 5951618,0 13599685,2 0,0 41,58
16 RV 56 - 2406 —-ﬂ4hﬁk9ww~~———~-v-4H§-w»~vw-—~w~9r9 ----------- -
GPL 23,7524 28,575  120,7907%  34,12070 2913,624
GP2 =60.29367) 180.31185 «823,9176 30 378 197,13469
P3--34.,-29965 - 448044376 rdi2: e -
Gp4 - .9969199 5,333  931364,807 179,85594 10823489
ap5 57.95322 30,1073 3456,790 1436 973
Gp6-  -B53,7677 - 4,647-0688E446-— 46,460 124,454
GP?  34R.25206
. END.. . FIFTH-RIIGH-RATE-m ST ABE—f o o O
BEGIN SIXTH PITCH RATE - STAGE I ' . B
1 75,000 61264.564 25627 ,495 370386,4 168151,7
i ,~5-7-1-7— 439, 9158—-2133,882 }95&.—563—-—-——«—4—113—1é-~_-- S

3 . 53,447 196,523 ®, 405 1165 1438
4 53,679 196.739% 120,646 34,688 34,508
5 196.840 .n53~ooa-m_mmavao~nc-m—waMa756465m-w~m_0q030&&nm—~w
6 2u964391,3 20903127 1 10234 53,2757 ”,0239
7 404,03 19879, a6 25883,7 462,8 =61248,5
-8 dfni 3820879 1487,30 15,21 .mi570.16 .
9 67,066 31,9543 2477040 n7524,7 ‘m§1248,5
10 67859,5 1353 3 =1308,17 «333, 59 =1570,16 .
S S Mcs,J.eg" . 1-1, %awc-wzom e B B 6 rm_w-wm _5419.24."_.,_, _
12 -3714,4 1514,3 - 4,794 =, 007 4822,172
13 291, 454 .98 2299H570 311,112 4334
14— - 176t933-w- -+489 2,008 'Qig———-&223+565—~ —
15  11661245,1 5951618.; - 1359Y9683,2 0,0 44,58
16 39,50 2.08 =140 .25 0.0
@R “20311534*““”Whwaaw515-—~w433719§13"“WM“;41%3@18*'~—“29%3Tb24”'*”““
Gp2 =~60(.293670 180,31185 wB23,9176 30,378 197,13469
aP3 34,29965 140,13765 34402122
QP4 9969495 — — 5,333 7379480594 -—— 0823489 —
GP5 57.95322 36,1073 3456.700 1436,973
GP6 853,7677 4,6470688E+06 16,460 124,451
QP7 - -318.2B236 e e e o N — -

A-35




RD 1v KR 1 CASE 2 PAGE 22

AB60C
1-- - P 681492 FUREED O - - B6RIBG ;T A665BI T -
2 47 ,50.2 141,4828 2170,E93 1999,4876 40,993 .
3 52,777 196.521 e 393 0167 : (428 !
4 52,997 1964737 320,648 - 347684 — 34,508 . - |
5 196,07¢ 32,923 0,00600 -,56465 0,00000
6 209662b40,9 20903131,3 ' 0231 52,6038 -, 0241
7- - 3R8,35 - - --18759.58 27289 B———4 21— -wbFLI 2L
8 2,07 129.923 1205,49 15,82 =1595,39
9 66,511 31,9485 = w26816,? n7926,9 =63132,1
- - $0-- 6B S 140683 — w1384, 48 —»347,48 w1595, 39 . . |
13 64.56_7 _ 29G.562 45,607 126,302 57,97¢ :
12 =3434, 146“ . 4,046 w, 006 4976,835 |
- 13- - 29415¢sﬂ - .}Gq*mme;gg.‘_oqgw ................ 3,nw749 S — .«’534-...._,.,,.
14 165,901 V4R8 w,008 1018 4300.177
1% 11661?55 1 6158598,3 136297411 0,0 43,08 :
SN 3 SRS V000 |V SR —— - T ¥ P PR —— T S — Ov 0 |
GPy 267,45225 3G.227 120,80048 34,09440 961,319
' @P2 ~60.214283 - 1B80,3227& *522,9446 31.443 197.13547
—BPF - 349 27BR8 G A Gy TG4 b B4 ALy BB o SNV
Qp4 99680623 5.536 914091,363 179 7°903 10837821
GP5 5° 12316 - 30.11676. 3457 , 223 1463 820
GRé 853,317 4.7873@29&--#9@ : 16»;981 S 7 SOV VY N ——
GP7  318.89975 ,
1 764394 -~——-~-631—49~.v.93~9;--—-n3-7-mrl59 —————————————— 36298543 k665384 -
2 47,2022 141,4826 2170,493 1999,676 40,993
3 52,777 196.521. - =, 393 (167 1 428
lyre B2y Y406 73] 1204548 34,684 — 34, 565~
- 5 196,000 52.923 0,00000 =, 56465 0,60000
.6 2L9A628BC,9 23903131,3 20231 52,6538 -, 0241
R ST 3wr*}f»-—ﬁ-w-ws:wav‘l—58—--—-'-—37-3&1,5-w--—--4?-1-,4-~m - 8634I2vd— e
9 66,511 31,9485 281102 -7926.9 -63132.1
10 69545 34 3 a1 84443 . w347,48 =4595,3¢9
11 64,567 290.562 45, 607 126,302 57,970 1
12 «3434,) 1460.. w4, 646 -, 006 4906 ,835
R - At ~~*~?941&68 e -mw-i-e-va--w R e £ B b &54-«*“'*:” .
14 165,901 R - =,/008 (018 4306.177 |
15 11661245 1 6155598.3 13829741,4 0,0 43,06 ' ;
i6 43882448 =430 ;23 e.e ;
GPy1 207,2225° 33.227 120,80048 34,09440 961,319 |
GP2 =61.214283 180.32271 *822,9416 31,443 197.,13547 |
Gp3 -34,27328- - $44¢7047-6-~—I 449429 2P - —mrmm o |
GP4 9968023 5,536 914094 .65 179,79903 10837821 5
GPS 59,12316 30.11676. 3457,223 1463,820 i
Gp6- B53 2317 44 78735798+56- 16,983 4264464 —— |
GP7 31R,R9975 -

A-36




ABbO BD 19 RR 1 CASE 2 PAGE 23

g w-~77,a¢4n-m~6575§v94a_u~~a90937503~ ~~~~~~~~~ 1904365~ ~ ~465042 49—~

2 47,1126 142,9329 2194,548 2033, 517 8,642

3 51,864 196,518 -.590 .175 1426
4. 52,083 - 196 laa———*——lzofbbs~w-«~~34,519~m._~mn;41500_ ““““““

1 196,009 52,00¢ 0,00000 »,56465 0,00000

6 20968P92.; 20903137,3 10227 51,6868 .,0245
9. mnss9,3Am”wmw1¢ﬁ42153_._mww2933ir¢ SRS ¥ - -nb5236.,8. ...

8 24l 114.721. 1251,84 16,51 w{602,44

. 9 33,841  31,94C5 - =28031,1 -8503 4 -65734 5
-m—~~to~~~»"~7186914- --------- ‘*446413"_‘——‘l{gafaa—"-“"‘ségng“—“~ -1@02144~-~~~

14 65,503 286,727 . 44,477 125 751 62,222

12 .3075.5 1365,4 4,897 , 006 4988,162
43— - 3004882 i —-v%&-—wwmv -4}21-43&»““_"“.«.- r33é-~ N

14 151,067 ,487 -,014 , 031 4375,20%

15 11661245, 6263073,5  14140769,3 0,0 45.06
16— AReTB i B @ DO R Qg D

GPy 210,471 31.832. 120,80992 34,06383 3006,574

QP2 ~60.1i1470  180,33339 ~822,0433 32,365  197,13426

QPR3- . 34.24265..343,35384—3440,2139 . —

- .9966836 ' 5.743  897466,567 179,79435 - ,0847002
Gp5 60.21513 30 125973 3457 716 1490,635
- GPo — 853 e 3T 422 2B 337

GP7  319.46679

soh4u~Moxous3auawou1@mﬁmx+mw . — S —— -

1 77,814 65755.042 29003,503 190434,5 165042,9
- Y- _~w47,;426~—-~%4319323~—-~2¢$4T§4é_~———2933T3%1—~ﬂ~n—~«51435L—~**~
3 51,864 ~ 196.518 -, 390 © 2173 : 1426
4 52,080 196.73% 120,650 34,679 34,500
B 1964808 e 5Re 080 0 00000 56465 0400008
6 - 20968892, 20903137,3 00227 51,6868 -, 0245
7 354,34 17594,38. 29289,1 447,5 w$5734,5
B 2430 134,724 1281,8é4 -151530_m-11602+44—0~~~
9 33,694 31,9405 =28031,14 ~8503,4 #65734,5
10 71839.6 1461,3 =1498,80 «360, 92 1662, 44
Rt & T -m~~651566m~vm«w256v1&1——-———44¢A1¥~w—~-+35Tzsi-—nmw«—ézf232~mm»-
12 «3075,5 1365,4 . =4,897 “, 006 4988,162
13 309,482 «103 2341 ,248 312,438 336
S T S e ¥ USe—— L 031 4375,2084
15 116612451 62633734 14140769,3 0,0 45,08
16 42,75 : 2,34 «, 09 21 0 0
wmuspamw r2i01$19&wwwmw~wS%w333+—-4237303$£L——-34196883-~—ANMMH$HULN--~~
Gp2 .111479 180,3333% @§22,0433 32,365 197,13426
ap3 34 24765 143.45384. 3440,2139
QP4 - ..9966836- .. .. B.743._397466,567  179,79435 0847002 -
GPS 60.21513 30.12592 - 3457,746 1490,635

GpPé 853,2544 ¢,9225376E+06 _ 17.472 128,337
B B T : ' _ ,

A-37




PAGE 24

A-38

1
i
I
]
|

|

|
¢

{
|
)

AB60 BD 19 RR 1 CASE 2

e - 8yt 09245v62 S — 47O F 4095 1906427, 26358849 |
2 46,8632 144,359 2205,380 2093,504 9,782
3 51,635 196,514 -,.576 1183 (419 .
4 - 50,838 - -4.96 147 —— LR 0652 34 7672~ 34,492 - . o]
5 196,000 50,754 0,00000 -, 56465 0,90000
6 20972393,9 20903145,6 10222 50 4524 -, 0250
4 i - S B 9—-—-~--4&4——5—~ e B Q2R A0 -
8 2,12 97.132. 1299-13 17, 33 »15%0,23

10 - 756875~ - -1589—.8—---»3.244.93-—------—--——~~~~-314745-~~-—-~~--—-~5,--5-00-,-2:5- DI
11 66,513 284,391 43,088 424,989 68,148

12 -2520,3 1227,% wd 947 -,005 070,264

13 297 v 445 — .. et 06 .___,_239.5_‘_35.1, U "‘3'1'2“6'98‘1'"'“' P “"""‘"',"338‘ e
14 127,493 485 v, 032 025 4449,797

15 11661245 1 6263073,5 14557293,9 0,0 47,53

- 46 L3-v &6—---~——- e e 4,——-~~——-of99 -------------- L . [ ‘_g,_g,_.._“m I
ap1 213,0337 33,472 120,81953 34, 04271 3051,362

GP2 =59.972694 - 180,3444; af231,1909 33.172 197 13109

-GP3 34,22446- 1445778 ——444%%56- ot e

GpP4 .9965557 ’ 5.966 88(528,564 179 79193 ;0851255

~GpP5 61.29723 30.13508 3458, 198 1519,000

--Qp6---- -853,8843—5 r65846555#eé~— w—~————-~————»%ﬂ951-——~—~1»39,412~—~~-~--—~ :
Gp? 319 99523

S BLrH g9 24& 625 ——337-67+0 06“ «-»--—-3;9&6 42yt — -y 035884 |
2 46,5632 144,359 2205,380 2053,504 7.782
3 501635 196.514 w376 183 1 419
. 504838 9‘6*74'7"'—% SN ¥ S 1> SE— - 1 - 1. N ‘
5 1964339 50.751 0,00000 56465 0,09000
6 2u972393 9 23903145,% 10222 80,4524 =,02590

R R 1 Y S—— 3504936320284 8 — e b By B 889D REy G |
8 2y 12 ' 97.132 1299413 17,33 21590,23
9 34 31.9296 w30700,7 «9307,3 n69224,0 i
10 155& SREE-T TN M 7 VS, T S— _,,_,,,;74__;5___, 035904 23—
11 66, 513_ 281 3°1 43,088 124, ’)89 68,148 i
12 -2520 3 o 1227,3. wqg 947 =,005 p070,264

4B sa%rm ey «e&aswbss.-« e I T EA s - e
14 127,493 : 1483 », 032 .025 4449,797

15 11661?4‘5 1 6263373, 14557293 9 0,0 47,53

16-- - - 45,&6-_mmem_gj4; A,Ana 18— SN ; PO « DO
GP1 213,0337 33.472 120, 81953 34,04273 3051,362

QP2 =59.972694 180.3444) -521 1509 33,472 197,13109

- GpP3 - 34.22%46 - 1445778 —344GyALP R e ot —
GP4 .0948557 - B8.966 88p528,564 179,79193 210851255

GP3 61.29723 39.,13508 3458.195 1519,000 ’

-Gp6- 853,8893-—-5¢ 9.:5%55&09& e Ty BB — -3 3G s
Gp7 319. 99521




AB6G BD 19 RR 1 CASE 2 PAGE 25

”-Mt~w--~w85roaam~~w77i44Ta4s~n-a¢439T1§4»~v~w19a167 s | 1L 1 M- D—
2 44,5407 147,6587 2238,RS7 2109, 462 12,565
3 47,826 196.595 w287 1208 +358
-4 - 87494y 3869762 —— 1804658 34,654 34,475 .
5 196,000 47.833 0,00000 ",56465 0,00009
6 20980309,6 20903465,9 10209 47,6292 -.0260
e P o -@4B4 B2 —-10586.,35 __ 39859.6 5764 m27108,0-——-
8 2,16 66.892 1415,93 19,36 n1563,52
9 36,254 31,9356 w37395,95 -11265 0 »77103,0
10 B290Q,2.- - . : 89m~"m-1563f52 ............
11 67,809 268.958 40‘430 123 184 82,027
12 ~1344,2 972,6 5,660 .003 5260,912
13- - *329r9%° —————— i aﬁiivﬂoa-w~--8*3194¥~——-"~vwr34‘ww-"m
14 77,639 +482 s, 040 - (013 4626,942
18 v11661?45 1 6263073,¢  15511877,2 0,0 52,33
16 ,_4-«43f56_w~m-@mwm4;r16 SIS L - .19 S, DAY, IV
Gry 219,799% 37.52) 120,84327 33.97323 3156,700 .
ap2 =59.51:0647 . 180.37213 319,337 35,240 197.12626
GP3 - - 34.15682——147 8746234404 2I 86— - e e
ap4 .9962117 6,565 §3v3y5,155 179,78519 10864349
aps 63.83165 30,15724 - 3459,296 1592,808

oGP 8B B 30345 38608886456 19,044 434,044
ap? 321. 11405 ' :

cvememre END SIXTH ~-PIICH—RAFE-—= SPAGE - |- R : —
" BEGIN SEVENTH PITCH RATE - STAGE I

1 85,000 771644.045 1g489,754 191167,0 160258,9
- 84,5837 .--147.6587 2238857 . 2499,462 12,565 —
3 47,826 196.505 n, 287 4,208 13553
4 47,945 1%6.762 120,659 34,654 34,475
. B 196104&~~ R . S 1R 1. e 1 X Y 111 ¥ Bu———
6 299803:9 6  20903165,9 . 40209 47,6292 -, 0260
7 218, 87 10566.35 53859 6 576,1 »w77108,9 '
_a".w-~~m~~¢146~wnmw_“66+532_“~ ...... __14L5+83"—w~*—~«Lﬂvséw*ww_nasﬁsfs e
9 36,254 31,9356 w37495,5 »11265,0 »?77108,0
13 PZQ)J 2 1614,1. -1355.75 408,89 ®1563,52
SR 67y ET - Zéév—958———-—-w-401-440-mw~——&23 48O e B2y BT
12 -1344 2 972,6 5,060 -,003 P260,912
13 32n, 012 113 25174000‘ 313,947 1 343
14 77 553 i o —n AB.G e, 040 013 A#26,942
15 11661?45 1 8263973, 15513877,2 0,0 52,33
16 49, 56 - 2,76 =07 W19 0.0
e QP - naigwlggs-mmmwmms;wggg ; 84 v e Sy D T BRI B E D64 T DY
GP2 =59.51:647  180.3721° «819,3317 35,240 197,12626
GP3 34.15682  147,37162 3440,2186
GP4. . .9962147- - 6565 839348,155 . _179,785849 0864340
] L] 63.83165 30.45724 3459,296 592,808

GP6 855,3034 513060888F (6 | 19,044 134,434
%P7 321 12495~ - - : . ~

R

A-39




19 RR

PAGE 26

[
|
i

A40

AB60 - BD 1 CASE 2 | | %
Cgr e G QA4 645349 P 1945735 0 486987 - - |
2 42,5545 150,9452 2284,1483 2178 ,87% 15,187 .
3 44,926 ;196,494 ", 47 1233 1949
4 44,979 1965776 YR V5.tV SN VRo: I FE.
5 196, 000 44.853 0, 06000 -,58700 0,00000
6 20988 97 7 20903188, 40196 44,6942 ., 0274
7 16., ,76“ 757’6’3'23““““_4‘@3575'[5”‘“‘*" — 678 o rrmcceni -584859{1“‘..,\,... JUCR—
8 2,22 46,543 134449 21,59 21536 ,73
0 37,724 31,6819 w44276 »13402,0 -84859 i ,
10 - 012245 - - 1714..--——ﬁ.;4zs1547-““~w.446 AV w3536 7
11 67,953 257 143 38,458 121, 260 95, 468 %
12 «826,9 78C,2 -5, 174 002 5455,728
13- - B L I O ,1}4_m_”~e4337559-_~,~.3*4Té32m””"_wm,,r34¢wﬂ -
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8 2,29 32.717 1684460 24,00 ©1508,17 |
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) 3 41,495 194,481 ,151 263 , 303
~— RS ETO T S — Y., . T E—— g 34,609 34 830 -
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wuvwn«093w_~ﬂ33w983&a—«-&54791435a-—-3449732?ef
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- - 10 191863 5 1333,7 . =1640,83 495,99 =1502,12
SRR S 66,83&“«m 2444943 ——36,092 $18 3541094858 .
12 -1834 9 3209,6 - =7,908 =,000 5695,267
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Nl ARURR S B S 1 V% G ¥ . S— el G R Y S w Q023624 .
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~END--STAGE--I - YAN--PROGRAM: ~ v e e e e e s e e i e
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